This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


m  ual  reports 

ed  States.  War  Dept 


\    ^    X    ^  \      X 

•  TUB 


/ 


al   Univerpifcy.  jj 


he  of  the  Libmry,  Books  and  ^ 
riodic«l&. 


tlurtiij;  thff  4th  rtnit  f^ih  hmin     | 
Ivcii  to  Qpt^n  A  caae  or  tak«  t  *  I 


tci  hti  UkoQ  bj  MtudenU  from 
I  ihr  library  mro  to  h«  given  tijr 

( '^ 


I 


^ 


/ 


InoK 


lal   Univcrpity. 


lie  nf  the  UlKiry,  Sooki  and 


flnrlog  tliQ  4Ui  noil  Alb  buitfp 
IriiiiniUAy.  a&d  alter  #4?%onl  ou 

IwchI  Ui  ojwii  a  omM  or  iak*  » 
jI  til  lie  talnii  hj  •lucjitola  ^m 


vcij  to  leei!}!  btiolu  cute  wm^k*  mod 


-^ 


HEPORT   OF   THE   SECRETARY   OP    V/^^' 

88  without  any  recommendation  on  the  part  or  i-"*^  ^^^ 

show  that  the  total  expenditures  are  largely  iw  excess 
b8olutely  necessary  for  the  actual  requirements  of  tne 

'specially  to  this  subject  in  order  that  it  may  be  anuers 
t»at  part  of  the  money  appropriated  for  this  I>e[>artu3^ 
is  for  ex[)enditures  similar  to  those  named,  and  slioum  d 
1  as  required  for  the  support  of  the  Army,  but  a  rises  from 
►os<*d  upon  the  military  branch  of  the  Government  in  the  e 
irks  of  internal  improvement,  for  the  benefit  of  the  i>eop    • 
of  March  3,  1873,  for  tbe  establishment  of  a  military  P^^^^?'^  j! 

ippropriation  to  meet  any  of  the  expenses  necessary  to  can}  ;, 

In  order,  however,  that  no  time  might  be  lost,  a  prelim^^f  J  I 

nposed  only  of  Army  officers,  was  constituted  to  collect  id  , 

d  material  for  commencing  more  definite  labor  upon  the  pi .  •■ 

Congress  should  appropriate^he  means.    This  board,  ni  i  j 

ions,  has  succeeded  in  doing  even  more  than  was  anticipates ;  i^ 

nately,  two  gentlemen  from  civil  life,  who  have  devoted  ©ue  {t 

st'alous  study  to  the  subject  of  reformatory  prison  disciph^^j  fj 

found. willing  to  give  a  share  of  their  time  gratuitously?  ""^^  ! 

[)riation  shall  be  made,  to  the  work  of  preparing  a  1>1hd  buu 
8  for  the  military  prison.  This  has  enabled  me  to  carry  out 
ions  of  the  second  section  of  the  act,  by  appointing  the  boai" 
escribed.  Their  reiiort  will  form  the  subject  of  a  future  specitd 
at  ion  to*Congress. 

y  (lifiicult,  under  existing  laws,  to  supply  the  Army  with  ficW' 
,  two  of  which  are  allowed  to  each  company.  As  this  is  «»" 
)urt  of  the  military  establishment  better  facilities  for  obtaining 
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apparent  waa  it  daring  the  past  fiscal  year  that  the  appropria-  ^ 
:  barracks  and  qaarters  woald  not  admit  of  any  ex|>enditare  from  . 
)prox>riation  beyond  the  payment  of  rent  of  offices  and  hire  of 
[8  for  troops,  that  it  was  found  necessary  early  in  the  spring  to 
y  arrest  any  work  upon  the  lepair  and  construction  of  barracks 
imrters.  Kotwithstanding  this  necessary  and  sharp  measare, 
involved  much  inconvenience  to  the  troops,  crowded  into  build- 
uch  in  need  of  repair,  or  cantoned  in  tents  and  huts  too  much 
d  to  the  inclemency  of  the  weather,  the  liabilities  have  to  a  small 
t  exceeded  the  sum  appropriated. 

necessary  that  I  should  ask  the  attention  of  Congress  to  the  dif- 

['H  of  keeping  accounts,  and  of  paying  for  sapplies  and  services, 

arise  under  the  operation  of  the  act  approved  July  12, 1870.    The 

its  operation  requires  every  disbursing  officer  to  keep  a  separate 

istinct  set  of  accounts  under  every  head  of  appropriation,  and  to 

a  balance  of  money  on  hand  to  meet  the  demands  under  each 

thereby  compelling  ofticers  to  keep  to  their  credit  at  depositories 

larger  balances  than   heretofore.    A  remedy- for  this  is  to  make 

propriation  for  the  Quartermjister's  Department  under  one  head 

ingle  appropriation,  requiring,  as  now,  that  the  estimates  upon 

the  appropriation  is  I'aseU  shall  be  submitted  in  detail.     !No  ben- 

1  arise  in  practice  from  the  s^\sfem  of  keeping  separate  heads  of 

riation  in  this  Department,  while  its  existence  gives  many  otnia- 

}t  error  and  mihtaketf,  and  is  a  burden  upon  the  officer  .who  is 

^  to  disburse  the  public  money,  as  well  as  upon  the  Treasury. 

!s  of  the  present  system  are  fully  set  forth  in  the  report  of  the 
tee  on  Expenditures  in  the  War  Department,  made  to  Congress 
jt  session. 

mny  lieutenants  of  the  line  aie  often  required  to  assume  the 
|nd  responsibilities  of  acting  assistant  quartermasters,  it  is 
tiided  that  an  allowance  of  $10  per  month  be* ; 
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Hbe  expenditure  of  the  money,  and  that  the  small  force  that 
Hter  be  required  at  that  place  could,  economically^  ^®  P^*^^* 
Hed  or  leased  buildings.    I  recommend  that  the  sura  appropn- 
Hcd  for  the  rent  or  purchase  of  such  sites  of  posts  in  Texas 
wnd  to  be  actually  needed  for  military  purposes.  - 

■ort  of  the  Commissary-General  shows  that  the  average  ^^^^' ^ 

■  ration  for  the  year  has  been  seventeen  cents  and  forty  cig 
■i8,  showing  a  trifling  increase  in  cost  over  that  ot*  the  pr^v  '^ 

I'ommended  that  an  act  be  passed  authorizing  the  issae  of  o- 
■enlisted  men  of  the  Army,  as  a  component  part  of  the  Army- 
H  near  as  may  be  in  amount  to  that  authorized  to  be  sold 

I  the  act  approved  March  3,  1873,  to  provide  for  the  better  care 
ection  of  subsiHtence  supplies,  there  have  been  appointed  on 
I  and  forty-nine  commissary-sergeants,  who  have  been  assig*^^ 
iry  posts.  A  considerable  number  of  them  have  been  in  the  i>cr- 
1*  of  their  duties  a  sufficient  time  to  evidence  to  the  Department 
fit  that  was  anticipated  from  a  body  of  experienced  and  wortb> 
missioned  officers  being  in  charge  of  this  class  of  public  prop- 

♦nrgeonOeneral  reports  the  following  distribution  of  the  first 
lie  Medical  and  Surgical  History  of  the  War,  viz: 

n^r«>H8ioDal  committees  e»  sppciiuenft ^ 

ton* h^^^ 

(HfritativcB *Z,000 

iry  of  Coof^ress ^^ 

jitul  iiui)crfeot  coplfu '^^ 

4'«l  by  Siirgc^)D-Generar»  OflSco l,f^ 

il  number  of  copies  printed 5,  t^ 

<*()ntl  part  of  the  work  is  now  going  through  the  press  as  rai)idly 

)le. 

commendation  made  in  former  j^ears  is  renewed,  that  the  cata- 

il  tablets  of  the  anatouiicjil  section  of  the  Army  Medical  Musenm 
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^m  ioiH  ft^ainat  ileterioration,  wlietlier  from  brifl^fn^j  or  other 
^m  Bii  tb4^  geodetic  and  bydrographJc  siiivey  of  the  liiUe.s;  uj^ou 
^H  It  lie  deten^es  of  tbeco2i»t!^ ;  iip(»ti  military  survey  k  and  retroti- 
^■^  I  i  u  t  h  e  1 1 J  t  e  ri  o  r  ;  u\Hm  geo^n  i  pb  i  ca  1  and  ^eol  o  j;^  ica  I  e  x  i  >I  oni- 
^■■b  public  UuitdiDgR  aud  g^roiiTKl^  In  the  D'lHivii^t  of  Coliujibui; 
^^Hin.'^tnH'tioii  of  li^dit  hou^e^,  and  upon  tlie  demarkatioii  orUie 
^HjLiotwiH'n  tbe  United  States  and  Great  Hiitaiti. 
^M  kH  imijet*ted  and  approved  tor  the  moditieation  and  strength- 
HUitr  seacoaKt  dflfenseH  and  tbrtiticationi^  have  been  advauciHl 
Hpudlty  coimistont  with  economy  and  effieiency,  and  the  works 
iKneipal  harbors  now  contain  quite  a  unmber  of  platrorm^^  ready 
MM  urmamentia  of  gnn»  of  the  largest  calJberH.  Heavy  guns 
■I  in  eoverc'd  po^jiithmtit,  alon^  the  Bhon>H  of  the  intet.^  to  our  hair* 
HLt  alwa  V8  be  the  basis  of  any  Biieeesiirnl  defense,  and  the  works 
^Wl  and  in  einirse  of  conHtruetion  shoubt  be  prosecnted  to  oompb- 
Ip  bi'  mtitably  anne<i 

Haltaliiin  ot  Kn;;iiiH*n»*  nnnibers  308  enlisted  men,  and  is  stationed 
'^JtMitiiry  Academy  for  bistrnct  on  of  cadetH,  and  at  Wilk-f"i*  Point, 
'  |>rk  Harbor,  wTit*re  it  forms  the  seliooi  of  tori>e<lo  defense  of  tlie 

wU  to  onr  lutrborM,  nnd  (be  guard «  and  worknieii  for  tlie  care  and 
J^ition  of  engineeroqnipments.  During  the  past  summer  a  num- 
Ib'tnchments  have  served  with  advantage  in  the  geographical  and 
Ji(!  explorations.    The  appropriations  asked  for  the  engineer  depot 

)st  are  recommended  to  Congress,  and  the  recommendation  for 
|iief  ninsician  and  two  principal  musicians  for  the  battalion  np- 
Id. 

fth  the  small  appropriations  granted  for  trials  with  torpedoes, 
ivestigations  upon  this  subject  have  been  continued,  to  tlu^  benefit 
r  system  of  submarine  mines.  This  accessory  for  the  defense  of  our 
)rs  in  recent  years  has  developed  into  one  of  great  importance 
ig  the  maritime  imwers,  and  to  investigate  the  recent  electrical 
ods  and  systems  of  toriiedoes,  as  well  as  to  procure  certain  materials, 
>tlicei*sof  engineers  were  sent  during  the  summer  to  Kurope.  The 
tsof  their  mission  are  the  collection  of  valuable  information  on 
^nl»ject,  and  a  saving  of  expenditure  to  the  (iovernment. 
V  river  and  harbor  imi>rovements  mentioned  in  my  last  annnnl  re- 
have  been  continueil,  and  the  wowks  and  surveys  connected  there- 
have  l)een  carried  on  during  the  jiast  year  with  vigor.  Detailed 
niation  in  n*ganl  to  each  s|K»cirte  improvement,  and  the  results  of 

i: ♦..-I  *.^  i...  ...^.1..  I...  •!...  «;..— 1  I I :->*.: _ 
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ction  of  bridges,  my  attention  bas  been  called  to  the 
J  bridges  have  been  built,  and  that  one  is  now  being  c     - 
[ross  navigable  waters  of  the  United  States  without  any 
f  law ;  and  further,  thAt  certain  parties  claim  the  righ 
that  one  of  those  parties  is  now  constructing  a  bridge  an 
laimed  to  be  derived  from  acts  granting  right  of  wa^ 
hrough  public  lands  and  granting  lands  to  aid  in  the  co 
ff  a  road  chartered  by  State  authority.    In  view  of  the  p 
the  more  recent  acts  of  Congress  requiring  the  Secretary 
aintain  a  8uper\i8ion  over  the  location  and  construction  o 
ossiog  navigable  waters  of  the  United  States,  in  order  tna 
Isis  of  navigation  shall  be  protected,  I  feel  it  my  duty  to  i"^'* 
ion  of  Congress  to  this  subject  and  to  suggest  such  genera 
ri  as  may  be  deemed  necessary  for  the  preservation  of  the  grea 
hnnnels  of  commence. 

\  connection  1  have  respectfully  to  recommend  that  the  aet 
ng  the  construction  of  a  bridge  across  the  Arkansas  Kiver  at 
)ek,  Arkansas,  approved  May  31, 1872,  be  repealed,  for  the  rea- 
a  bridge  constnicted  in  compliance  with  its  terms  would  niate- 
struct  and  impair  the  navigation  of  the  river.  A  previous  act 
less  (that  of  July  1,  1870)  contains  all  the  provisions  for  bridg- 
river  at  Little  Kock  essential  to  the  preservation  of  thecliannd- 
urvey  of  the  lakes  has  b<'en  continued  with  success  during  the 
The  survey  of  Lake  Michigan  has  been  pushed  forward  nearly 
letion,  and  that  of  the  Saint  Lawrence  River  has  been  extendtHi 
o  Lake  Ontario.  Other  jiortions  of  the  survey  are  in  satisfac- 
gress;  new  surveys  of  special  ]o<!alities  have  been  made,  the 
i*  of  important  points  detei-mined  by  telegraph ;  assistance  to 
f^raphiciil  and  geological  survey  of  adjacent  States  rendered ; 
rorological  and  lake-surface  observations  continued  through  the 
ke  region. 

lain  field  operations  of  the  geological  explonition  near  the 
parallel,  betwt  en  the  Sierra  Nevada  and  eastern  slope  of  the 
lountains,  were  completetl  in  November  last,  and  the  maps  and 
ire  being  prepared  for  publication  at  an  early  da^.  Special  ex- 
>ns,  giving  imi>ortant  results,  have  been  made  of  noted  geologi- 
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r  Port  Stivon 
•mal  preliminary  actioo  of  the  city  authorities  oi  -^ 

?t  been  completed.  p0. 

.ort  of  the  Chief  of  Ordnance  calls  attention  to  the  ^^J^^ 

ments  so  often  presented  in  favor  of  the  repeal  of  the  ^^^ 

)romotion8  in  the  corps  which  he  represents.     He  refers     ^^^ 

and  humiliation  to  which  officers  of  merit  and  Inn^ 

rn  subjected  since  the  passapje  of  that  law,  by  bein^     region 

leserved  promotion,  the  only  reward  held  out  in  their  pr^  I 

Is  of  duty  well  performed.    Their  claims  to  pronjotion  ai  y^ 

to  tbe  attention  of  Congress.  .        ^g 

ird  of  experienced  officers,  of  which  Gen.  A.  H.  Terry       ^ 

it,  was  convened  in   September,  1872,  for   the  selection 

(Hiding  system  for  the  muskets  and  carbines  of  the  military 

ter  an  exhaustive  trial  of  all  the  systems  presented,  the  n 

the  Springfield  breech-loading  system  as  the  one,  of  ^^^ 

before  it,  which  is  best  calculated  to  meet  the  demands  ot 

KtMvice.  £ 

'port  of  the  board  was  approved,  and  the  Springfiehl  system 

Dader  will  henceforth  be  used  for  the  muskets  and  carbiues 

y.     At  the  same  time  the  caliber  of  all  small-arms  for  the  ser 

i\s,  carbines,  and  revolvers — has  been  fixed  at  .45  of  an  id^ 

V  a  question  of  grave  importance  whether  new  arms  of  the  «  " 

ystem  shall  not  be  made  at  once  in  sufficient  quantities  ^^^ 

supply  in  case  of  war,  and  to  this  end   an  appropriation  ^ 

)  has  been  awked  for  the  next  fiscal  year  for  the  manufacture 

'  with  the  materials  now  on  hand,  of  about  35,000  arms. 

rniual  appropriation  of  $200,000  for  arming  and  equipping  ^*^^ 

im  amount  fixed  by  (congress  during  the  early  part  of  the  een- 

iiow  found  inudiMpmte,  by  reason  of  the  great  increase  of  pop^' 

I)  supply  the  wants  of  the  whole  body  of  the  militia,  and  it  is 

('  recommended  that  tiie  appropriation  for  that  purpose  be  ^^' 

in  a  manner  proportioned  to  the  increase  of  the  population 

L»  imssage  of  the  act  of  1808,  providing  for  the  distribution  of 
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lendation  made  for  its  disposal  as  a  part  of  the  pablic  domain. 
Iiit  to  sach  recommendation  the  exigencies  of  the  service  re- 
iat  the  property  should  be  used  by  the  Quartermaster's  Depart- 
I  military  purposes^  and  the  period  when  such  necessity  shall 
[exist  is  very  indefinite.  Under  these  circumstances  the  repeal 
fch  of  the  act  of  June  10, 1872,  as  relates  to  the  sale  of  thi^ 

is  recommended. 

j portion  of  the  same  act  which  directs  the  sale  of  the  Apalachi- 

L^nal  should,  in  my  opinion,  be  repealed,  for  the  reason  that  the 

was  granted  to  the  State  of  Florida  in  1870,  by  the  act  ap- 

JDecember  15  of  that  year,  under  the  name  of  the  Chattahoochee 

department  feels  much  embarrassment  arising  from  conflicting 
]  founded  on  alleged  infringements  of  patent-rights  in  the  con- 
bn  of  breech-loading  gnus  at  the  national  armory.  Officers  of 
[iluance  Corps,  in  the  execution  of  their  official  duties,  are  seriously 
•tl  by  private  actions  for  damages,  instituted  by  persons  claiming 
I  valid  patents  which  have  been  infringed  in  the  productions  of 
(vernment  armory,  aud  some  legislation  seems  to  be  required  in 
to  enable  the  Department  to  dispose  of  the  claims, 
flftli  section  of  the  act  of  July  12, 1870,  which  provides  "  That 
ances  of  appropriations  contained  in  the  annual  appropriation 
Qd  made  specifically  for  the  service  of  any  fiscal  year,  and  remain- 
lexiK'nded  at  the  expiration  of  such  fiscal  year,  shall  only  be 
i  to  the  payment  of  expenses  properly  incurred  during  that  year, 
he  fulfillment  of  contracts  properly  made  within  that  year,  and 
alances  not  needed  for  the  said  purposes  shall  be  carried  to  the 
«  fund :  Provided^  That  this  section  shall  not  apply  to  appropria- 
iuown  as  permanent  or  indefinite  appropriations,"  is  injurious  to 
terests  of  the  Government  where  permanent  buildings  are  to  be 
i,  and  appropriations  for  this  purpose  should  be  allowed  to  run 
ree  years  instead  of  one,  as  now  limited  by  that  act.  It  s  recom 
\\  that  the  act  be  modified  accordingly.  ^ 

ematic  and  continuous  instruction  ot  the  Army  in  military  signal- 
d  teleflrraobv  has  continued  durini;  the  past  year  at  the  school  of* 
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uzpfynr  op  the  secretary  op  war. 

j-at^  for  tbal  paipone,  aod  to  connect  the  same  with  such  points 
yttr  wsetmsfTj  for  the  proper  discharge  of  the  dnties  of  the  sign^ 
fn  iDean«  of  a  soitable  telegraph-line,  in  cases  where  no  lines  are 
^t'um.  The  plan  in  contemplation  proposes  the  establishment  of 
*tHtUmB  at  lifoMTing  stations  and  light-honses  along  the  ocean- 
f  X^rw  Jerney^  from  Bandy  Hook  to  Cape  May«  a  distance  of 
Ave  miles  from  each  other.  A  line  connecting  the  stations  at 
iri^  stattona  aod  light-honses  along  the  coast  from  Norfolk,  Va^ 
flatreraii,  N.  C,  a  distance  of  one  hundred  and  thirty-seTen 
and  on  one  of  the  most  dangerous  coasts  of  the  United  Statea,  is 
i'^^nntmeUA.  It  is  expected  that  the  above-mentioned  lines  will 
npl«'iMl  daring  the  present  year. 

ane^Ttained  comparative  accuracy  of  the  deductions  from  reports 
^  probabilititf^^  has  beeh  more  clearly  presented  in  this  than  in 
Itng  years.  The  percentage  of  verifications  has  been  mathemati- 
|rxmi|>uted  for  each  of  the  geographical  districts  mentioned  in  the 
tn.  With  a  more  rigid  and  scrutinizing  mode  of  calculation  than 
teiore  adoptctl,  the  percentage  of  verification  has  improve<l.  The 
nis  of  the  year's  work  indicates  clearly,  at  once,  the  wisdom  of  ja- 
uMy  increasing  the  nnrat)er  of  stations.    ' 

('  Df^iartmeut  a<;knowledges,  as  in  previous  years,  the  general  sop- 
of  the  fNipnlar  opinion  of  scientific  men,  and  of  the  press,  in  ita  ef- 
to  Mtic4;eMifuIly  carry  on  this  work.  Brrors  have  occurred,  but  it 
K'4'n  generally  recognized  as  inevitable  that  some  must  occur  in  the 
nt  (Mimlition  of  science.  The  great  utility  of  the  work  is  no  longer 
UhI.  It  has  achieved  results,  the  promise  of  which,  a  few  years 
r'CHild  hanlty  be  hoped  for. 

in  mentioned  in  connection  with  this  subject  that  arrangements 
l>een  nuMle  with  the  meteorological  ofiieers  of  Russia,  England,  and 
cy,  to  commence  on  January  1, 1874,  an  exchange  with  the  United 
H  of  the  ilaily  reports  taken  simultaneously  at  the  different  stations 
iKliout  the  great  extent  of  the  Russian  and  Turkish  Empires,  the 
4l]  Islands,  and  the  United  States.  The  cooperation  of  the  systems 
ler  nations  is  expected. 

annual  inspection  of  the  affairs  of  the  Military  Academy  and  Oorps  • 
(lets,  in  June  last,  disclosed  a  very  creditable  state  of  discipline, 
m  attention  to  study  very  commendable  in  the  cadets. 
L»  of  the  effects  of  the  act  of  Congress  approved  February  2,  1872, 
i8ing  the  congressional  representation  of  the  several  States,  was 
Tease  the  Corps  of  Cadets  from  293  to  342.    This  is  of  marked  ad- 
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:>m  illness  or  other  caase  the  Secretary  of  War  is  obnged  to 
Irily  absent,  there  is  no  person  in  the  Department  authorized 
bign  the  money  requisitions  upon  the  Treasury  and  other  pa- 
sary  for  its  current  business.    In  almost  all  the  other  Depart- 
|be  Government  one  or  more  assistant  secretary  is  provided  by 
18  authorized  to  perform  such  duties  in  thea^bsenceof  thehead 
Ipartment.    There  is  no  assistant  secretary  for  the  War  Depart- 
|l1  in  order  that  inconvenience  to  individuals  as  well  as  to  the 
en t  may  not  arise  from  delay  caused  by  such  absence,  I  recoin- 
passage  of  a  law  which  will  permit  the  Secretary  of  War  to 
the  chief  clerk,  in  case  of  illness  or  other  temjjorary  absence 
ead  of  the  Department,  to  sign  requisitions  and  other  papers 
jecessary  for  immediate  signature. 

II  refer  to  the  fact  that  by  joint  resolution  of  Congress  the  Sec- 
If  War  was  required  to  appoint  a  competent  person  to  arrange 
[pare  for  publication  the  official  documents  relating  to  the  rebel- 
the  operations  of  the  Army  during  the  war,  and  to  submit  a 
I  said  publication  and  estimates  of  the  cost  thereof  to  Congress 
lien  next  session.    A  person  was  appointed  to  assume  this  work, 
lis  to  receive  a  compensation  of  $2,500  per  annum.    Although 
|>ointment  was  made  at  that  time,  no  acceptance  was  filed,  and  no 
Jwas  taken  toward  the  arrangement  and  publication  of  the  records. 
\\w  appointment,  under  previous  legislation,  cannot  now  be  made, 
reason  that  the  act  prescribed  that  payments  should  cease  in 
[ears  after  its  passage,  this  legislation  should  be  revived  and  the 
jary  of  War  authorize  to  make  the  appointment.    This  is  a  great 
jinl  work,  of  much  historical  value,  and  constant  daily  observation 
|xi)erience  renders  it  evident  that  early  steps  should  be  taken  to  col- 
Ind  prepare  these  vast  and  important  materials  for  publication. 

WM.  W.  BELKNAP, 

Secretary  of  War. 
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be  added  by  way  of  history  of  the  events  daring  the  past 

frts  of  all  the  department  commanders,  with  the  exception  of 
Department  of  Columbia,  not  yet  received,  are  also  herewith 

I  of  the  Army  is  onder  my  immediate  control,  and  the  existing 
Illations  devolve  on  the  Secretary  of  War  the  actaal  command 
nitary  pea^  establishment,  and  all  responsibility  therefor,  so 
linear  making  any  farther  recommendations  or  report, 
ave  the  honor  to  be  year  obedient  servant, 

W.  T.  SHERMAN,  General 
}>Y.  W.  Belknap, 

Secretary  of  War. 


showing  ike  organUation  and  strength  of  enlisted  men  in  the  Army^  compiled  firm 
I  reiume  received  at  the  Adjjutant-OeneraCe  Office  up  to  October  3J,  1873. 
FIB8T  REGIMENT  OP  CAVALRY. 


W&o. 


mastoned 
llband. 
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73 
66 
63 
64 
57 
53 
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54 
03 
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56 
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064 


Date  ot  report 


Aug.    31, 1873 

..rr.do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 


Station. 


Benioia  Barraoka,  Cal. 
Da 

Do. 
Fort  Klamath,  Oreg. 
Camp  McDennIt,  Ner. 
Benlcla  Barraokii,  CaL 
Fort  Lapwai,  Idi^o. 
Fort  Walla- Walla,  Waah. 
CampHaraoy,  Orog. 

Camp  Halleok,  Not. 
Camp  Hamer,  Oreg. 
Fort  Walla- Walla,  wash. 

I>o. 
100  nHToita  left  Saint  LoaLs  Barraoka  March  4, 1873  >  7S 

joiiKxl. 
Reoruita  left  Saint  Looia  Barraoka  Angnat  16, 1873. 
Recralta  left  San  Franclaeo  July,  1B73. 
Mnalolana  left  Saint  Loaia  liarracka  September  IB.  1013. 
Recmlta  lea  New  York  CUy  Oct<»ber,  1873. 
100  reoroita  ordered  October  91, 1873. 


8KCOKD  RSGIMEKT  OF  CAVALRY. 


tartera 

Ang.  31,1073. 
do 

do 

do 

^ 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Fort  Bandera,  Wyo. 
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aodbaad. 
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63 
65 
70 
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ao 
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60 
67 
56 

m 

79 
11 
9 

Da 
Fort  Fred  Steele,  Wya 

Canp  Brown,  Wya 

Camp  DoagUifl^Uh. 

Fort  Laramie,  Wya 

Fort  RUla,  Moat. 

Do^ 

Da 

Fort  Sandera,  Wya 
Fbrt  Laramie.  Wya 

Ftort  Bltla,  Mont 

Omaha  Barraoka,  Kebr. 

100  reomiU  left  New  York  City  Jnly  90. 1873 1 «  Joiii*^ 

tal 

885 

report  of  the  DepartmeDt  of  ColambU  reoelTod  and  Ibrwarded  November  1 
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fngikeorf^aniiatlon  and s/rtmgfk of  enliiit^ mett  in  lAe ^rNi^^ ^.^-Ccmtftmed. 
SIXTH  REGIMENT  OF  CAVALBr. 
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Ang.    31,1673 
do 
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do 
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do    

do 

do    

do 

do    

Fort  Union,  V.  Mo. 
Do. 

Fort  II»jwrd.K.  Hex. 
FortrnlooTN.Mex. 
Fort8eUlen,N.M«. 
Fort  Stanton,  N.  Mex. 
Fort  Wingnto,  N.  Mox. 
Fort  OMlMid.  Goto. 
Fort  8«>ldea,N.  Hex. 
Fort  McBm^  N.  M»x. 
Fort  Bavud,  N.  Hex. 
Fort  W|jignt«,  N.  Mcs. 
Fort  roioo.  N.  Mex. 

Da 
100  rvomltA  lell  8«lnt  LoaU  Bnmeks  Jnly  tt.  1673 ; 

f^^MBiUts  orta«d  OolobOT  «.  1073. 

— 

inilMil<iiiMl 
kndbAod. 
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REPORT  OF  THE  SECRETARY  OP  WAR. 

^entshaiving  the  or^anieaH&n  and  strength  of  enlisted  men  in  the  Army^  ^— Oontiiraed, 
ELEVENTH  REOIHENT  OP  INPAKTRr. 


ppanies,  &o. 


haarteni , 

j-omnilsaioDed 
r  and  band. 


Total. 


Aug.    31,1873 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


903  I 


Station. 


Fort  BichardsoD,  Tex. 
Do. 

Port  Griffin,  Tex. 
Fort  Riohardaou,  Tex. 

Do. 

Do. 
Fort  Concho,  Tex. 
Fort  Grlfllu,  Tex. 

Do. 
Port  CoBoho,  Tex. 
Fort  Kichardaoo,  Toy. 

Do. 


TWELTH  REGIMENT  OF  INFANTRY. 


adqnartera 
^n  •commlMioned 
Mtaff  and  band. 


Total 


Angel  Island,  CaL 
Do. 

Camp  Wriglit.  CaL 

San  Diego,  Cal. 

Fort  Hall,  Ind.  T. 

Camp  Independence,  Cat 

Camp  Gaatou,  CaL 

Camp  Beale's  Springs,  Ariz. 

Angel  Island,  CaL 

Camp  HaUeck,  Ner. 

Camp  Mohave,  Aris. 

Camp  Gaston,  Cal. 

143  recruits  Wt  Fort  Colnmbos  May  4, 1873 ;  13S  Joined. 

Recruit  left  San  Francisco  Jol^',  1873. 


THIRTEENTH  REGIMENT  OF  INFANTRY. 


(oadqnartera 

Ang.    31, 1973 
do 

do 

do 

do 

do 

:::::t ::::::: 

do 

::::::S;  ::::::: 

Fort  Fred  Steele,  Wyo. 

Camp  Brown.  "Wyo. 
Fort  Fred  StPole,  Wyo. 
Camp  Dooglas.  Utah. 

ioix  ■  rommissioned 

stair  and  band. 
L 

83 

55 

31 
44 
37 
44 
37 
41 

45 
151 

J 

) 

5 

Da 

f 

Da 

> 

Fort  Fred  SteeK  Wya 
CampDooglaa,  Utah. 

1 

c 

FortFwid  8l«»lo,Wya 

RHonilU  left  Fort  Columbiia  Septi^mber  »,  lt»73L 

Total 

./ 
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Fort  Abercrombio.  D^ 
Onuid  BiTor  Agraer,  Dak. 
Fort  A.  LinooliiriMk. 
Big  Cbejeimo  AgMiej,  Dak.       * 

eO  recruiU  ordered  October  »,  1873. 
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u  .... 

Aoff.    31.1873 
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l«lMU«0d 

117 

40 
51 
45 

44 
5tt 
411 
45 

50 
54 
51 

Do. 

AtlABUkOa. 
ColombU,  8.  C. 

........ 

yorkTlUe,8.C. 
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Jackaon  Barraoka,  Ia 
Da 

Baton  Boage,  La. 
Jackaou  Barracka,  La. 
Alexandria,  La. 

Da 
8alni  IfarUniTille,  La. 
JackMD  Darraoki,  La. 
(IrMBWood,  La. 
Jaokaoo  Uarraoka,  Ia. 
Oreanwood,  La. 
Baton  Booge.  Lik 
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1 
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Fort  8off41fng,  Minn. 
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....   ilu    

Kort  Tollan,  Dak. 
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Fnrt  BlpWr,  Minn. 
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REPORT   OF   THE   SECRETARY.  OF   WAR. 

howing  the  orgimizaHon  and  strengih  of  enlisted  men  in  the  Army,  ^c — Cod  tiniwd. 
TWBNTr-FITTH  BEGIMENT  OP  XNTANTRY. 


8,    SM. 


Date  of  report. 


Station. 


er» 

isaioned 
I  band. 

ai* 
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56 
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59 
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57 

57 
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595 

Ang.    31, 1673 
.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do...... 


Fort  Daria,  Tex. 
Do. 

Fort  Clark,  Tex. 
Fort  QoitQian,  Tex. 
FortSllInd.T. 
Fort  Davia,  Tex. 

Do. 
Fort  Stockton,  Tex. 
Fort  Davis,  Tex. 
Fort  Bliss,  Tex. 
Fort  SUl,  liid.  T. 
Fort  Stockton,  Tex. 


E^^GINEEB  BATTALION. 


ftrters 

iraissioned 
Lud  band. 


otal. 


316 


Ang.    31,  1673 
do 

do 

do 

do 

do 

do 


Willet's  Point,  New  Tork  Harbor. 
Da 

Do. 
Do. 
Do. 
Do. 

West  Point,  K.Y. 


Becmita,  recmiting  parties,  general-service  men,  &c 


DaUof  r»pevt. 


ible  recrolta  at  Ft  Cidambns,  New  Tork  Harbor,  general  service  and  colored 

ble  recmiU  at  Newport  Barracks,  Ky.,  general  service  and  colored 

kble  recmiU  at  Saint  Lonls  Barracks,  Mo.,  monn ted  service 

»ble  recmiU  at  New  York  City,  monnted  service , 

Total 

n^ni  and  recroiting  parties,  nnaic  bojs,  and  recntits  at  depots  not  available 

Mignment 

tl-servloe  men  oa  dnty  In  Boreans  of  the  War  Departmc«it>  Army,  division, 

department  beadqoarters,  ttc 

nre  Department 

Point  drtachmeaU : ■ 

detachment 

al  stewards 

ire  sergeants 

isaary  aergeaaU 


915 
100 
199 
44 


Oct  31.18m 
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h\  States  and  all  the  Territories  east  of  Arizona,  California, 
foin  Brkbh  Golambia  on  the  north  to  the  Galf  of  Mexico 
Witliiti  these  limits,  which  inclade  more  than  one  million 
jf  Iron  tier  country,  are  included  great  agricultural,  pastoral, 
morea utile  interests,  and  also  99  tribes  of  Indians,  number- 
|l*,000  i»ersons,  the  majority  of  whom  are  wild  and  many  of 

otection  to  the  citizens  of  the  frontier  against  these,  Indians 

'  the  loEi^^  line  of  our  Mexican  border  against  robberies  by 

zeuH  nuiX  Indians  living  in  Mexico ;  to  explore  unknown  ter- 

rntsh  e.sciirts  to  surveying-parties  for  scientific  purposes  and 

niih  oiiiKs ;  to  assist  and  guard  the  railways  already  built  and 

icrciiil  lines  of  travel;  to  aid  in  the  enforcement  of  the  civil 

ite  pkice^ ;  and  to  do  generally  all  that  is  constantly  required 

y  ill  tlie  way  of  helping  and  urging  forward  everything 

9  to  (1e\  elop  and  increase  civilization  upon  the  border,  and  at 

me  to  iimtect  the  Indians  in  the  rights  and  immunities  guar- 

m  undin-  existing  treaties,  has  been  the  work  of  the  troops  in 

\ry  division  for  the  past  year,  and  that  work  has  been  success- 

plisbed. 
ctive  military  forces  within  the  division — a  detailed  account 
will  bo  found  in  the  roster  appended,  marked  A— consist 
'epiiiieiits  of  cavalry  and  seventeen  regiments  of  infantry,  ag- 
lG,iriO  oflleers  and  enlisted  men,  who  are  distributed  as  fol- 
the  Department  of  Dakota,  cavalry,  1,126;  infantry,  3,922 ; 
eimrtment  of  the  Platte,  cavalry,  1,592;  infantry,  2,794;  in 
rtuieut  of  Uie  Missouri,  cavalry,-  1,558;  infantry,  ],564;  and 
Itartineiit  ot  Texas,  cavalry,  2,491 ;  infantry,  2,492.  This  force 
il  nriiaiijj  70  niilitary  posts,  which  cover  the  frontier  from  Mon- 
1  Im*  aorUt  to  the  mouth  of  the  Bio  Grande  on  the  south. 
l:  {hv  \niHt  year  there  has  been  only  one  change  among  the  de- 
I  eommiiridei  14,  Maj.  Gen.  Winfield  S.  Hancock  was  relieved 
«  onuuiiTul  of  the  Department  of  Dakota  on  the  3d  of  December, 
ilireetiou  nf  the  War  Department,  and  assigned  to  the  com- 
r  the  military  division  of  the  Atlantic,  and  Brig.  Gen.  A.  H. 
js  as^ii^ied  to  duty  in  his  place. 

List  ^priii?^  ill  consequence  of  repeated  attacks  by  the  Indians 
\uM  of  Fort  Abraham  Lincoln,  I  deemed  it  necessary  that  a 
I  i  itf  cavalry  nhimld  be  transferred  to  the  Department  of  Dakota, 
.1  thnt  theite  Indians  might  be  followed  and  punished,  if  they 
lenewed  their  nt tacks.  On  application  to  headquarters  of  the 
'  tile  Heveiith  Cavalry  was  ordered  from  the  Military  Division  of 
»uth  to  the  Department  of  Dakota,  and,  by  direction  of  Gen.  A. 
ry,  stationed  at  FortA  Kice  and  Abraham  Lincoln.  This  transfer 
Ty  fortunate,  as  it  afterwards  transpired  that  the  authorities  of 
)rthem  Pacific  llailroad  desired  to  continue  their  surveys,  and 
at  it  bad  been  determined  by  the  Government  to  locate  the  north- 
imdary  line,  and  the  services  of  mounted  troops  became  absolutely 
iiry  for  these  purposes.  As  soon  as  the  directors  of  the  Northern 
!  Kailroad  had  definitely  settled  npon  their  plan  of  oi)erations  for 
mmer,  I  deemed  it  necessary  that  some  point  npon  the  Yellow- 
should  be  found  near  which  to  establish  a  depot  for  supplies,  and 
agreement  with  Captain  Gonlson,  ageni  of  the  contractor  for 
iment  transportation  on  the  Missonri  River  for  1873,  to  furnish  a 
>oat  to  go  from  Fort  Buford  up  the  Yellowstone  Kiver,  I  sent* 
eorge  A.  Forsyth,  of  my  staff,  to  ascend  that  river,  if  iK)ssible, 
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ad  fix  upon  some  point  near  the  moutb  of  the  Powder  River  for  this 
spot.  This  trip  up  the  Yellowstone  was  successfully  made  as  far  as 
lat  x>oint,  and  a  convenient  place  found  for  a  supply  depot,  in  case  one 
as  required.  Further  explorations  have  also  established  the  fact  that 
L6  Yellowstone  is  navigable  for  light-draught  boats  for  a  considerable 
[stance  above  the  mouth  of  Powder  River,  and  it  is  thought  that  boats 
m  now  be  run  up  nearly  or  quite  to  the  mouth  of  Big  Horn  River, 
pon  the  completion  of  this  duty.  Major  Forsyth  returned  to  Fort  Rice, 
here  the  expedition  was  being  organized  for  the  protection  of  the  sur- 
eying  parties  of  the  Northern  Pacific  Railroad ;  and,  upon  his  report, 
rig.  Gen.  A.  H.  Terry,  commanding  the  Department  of  Dakota,  ordered 
le  establishment  of  a  depot  of  supplies  for  the  Yellowstone  expedi- 
on  at  or  near  Glendive  Greek,  where  it  empties  into  the  Yellowstone, 
le  point  at  which  it  was  assumed  that  the  Purveying  parties  of  the 
orthern  Pacific  Railroad  would  run  their  line  across  the  river. 
This  expedition,  under  command  of  Col.  David  S.  Stanley,  Twenty- 
K30ud  Infantry,  left  Forts  Rice  and  Abraham  Lincoln  on  the  16th  of 
ine,  returning  to  its  point  of  departure  on  the  2l8t  of  September,  and 
icceeded  in  accomplishing  the  purposes  for  which  it  was  intended,  for 
le  details  of  which  reference  is  made  to  the  reports  of  Brig.  Gen.  A. 
'.  Terry  and  the  sub-reports  of  Col.  D.  S.  Stanley  and  Lieut.  Cols, 
eorge  A.  Custer  and  Luther  P.  Bradley. 

The  survey  of  the  northern  boundary  line  has  been  progressing  satis- 
xstorily  to  all  concerned  throughout  the  summer,  and  the  troops  are 
)w  en  route  for  their  winter-quarters  at  Fort  Totten,  Dak. 
In  the  Department  of  the  Platte,  the  troops  were  increased  by  the 
ansfer  of  the  Fourth  Infantry  from  the  Military  Division  of  the  South. 
1  this  department  all  of  the  troops  have  been  kept  actively  employed 
L  covering  the  advanced  settlements  in  Nebraska,  in  Western  Kansas 
ong  the  line  of  the  North  Fork  of  the  Republican  River,  in  Wyoming 
Brritory  between  Forts  Fetterman  and  Laramie,  and  along  the  line  of 
le  Union  Pacific  Railroad.  For  a  detailed  account  of  the  operations  in 
lis  department,  I  respectfully  refer  to.  the  accompanying  reports  of 
rig.  Gen.  £.  O.  C.  Ord  and  his  subordinates. 

Nothing  of  unusual  interest  has  occurred  in  the  Department  of  the 
issouri.  The  troops  have  been  kept  actively  employed  in  the  field  for 
le  purpose  of  intimidating  roving  bands  of  Indians,  who  might  be 
impted  to  commit  depredations  upon  settlers  and  interrupt  lines  of 
avel.  Brig.  Gen.  John  Pope,  in  his  report,  gives  a  clear  and  compre- 
3nsive  statement  of  his  year's  work,  to  which  reference  is  respectfully 
ade. 

In  the  Department  of  Texas  there  has  been  a  great  deal  of  trouble 
ong  the  northern  line  of  the  State,  and  also  along  the  line  of  the  Rio 
rande.  The  troubles  on  the  northern  firontier  of  Texas  have  been 
rincipally  from  Indians  coming  from  the  reservations  in  the  Indian  Terri- 
►ry  5  and  I  respectfully  request  that  some  definite  authority  be  given 
e  to  punish  these  raiding  parties  of  Indians  upon  their  return  to  their 
iservations.  I  believe  it  is  the  only  way  in  which  the  evil  can  be  cured. 
The  people  living  along  the  line  of  the  Rio  Grande  have  been  hereto- 
re  frequently  plundered  by  raiding  parties  of  Indians  and  Mexicans 
om  Mexico.  I  am  happy  to  state  that  these  depredations  have  dimin- 
hed  very  materially  since  the  punishment  administered  by  Col.  Ranald 
.  Mackenzie,  Fourth  Cavalry,  upon  a  raiding  band  of  Kickapoo  and 
ipan  Indians.  For  the  detiiils  of  Colonel  Mackenzie's  attack  on  the 
[pans  and  Kickapoos,  as  well  as  for  a  very  complete  statement  of 


Digitized 


by  Google 


42  REPORT  OP  THE  SECRETARY  OF  WAR. 

military  af&irs  in  Texas,  I  respectfully  refer  to  the  accompaD 
of  Brig.  G^.  C.  C.  Aogar. 

It  has  been  found  neoessary  to  make  extensive  repairs  at 
posts  within  this  division  during  the  year,  but  only  one  n 
cavalry  barracks  near  Fort  Abraham  Lincoln,  has  been  er< 
siderable  money  has  also  been  expended  in  the  complel 
posts  at  Beaver  City,  Utah,  and  at  Fort  Clarke,  Tex.  1 
nection  I  beg  leave  to  call  the  attention  of  the  General  of  t 
the  fact  that,  while  the  tro<^  within  this  division  will  b< 
fortably  qnartered  during  the  winter,  they  will  be  inconvenie 
at  some  of  the  posts  within  the  Departments  &i  Dakota 
Platte.  Provision  will  have  to  be  made  for  thorough  repi 
Laramie,  Wyo.,  McPherson,  Nebr.,  and  Camp  Douglas,  D 
the  ensuing  summer. 

The  necessity  of  keeping  Indians  on  their  reservations 
more  apparent  every  day,  with  the  westward  growth  of  the 
and  the  n^id  progress  and  development  of  the  mining  and 
ing  interests  in  the  State  of  Nebraska  and  the  Territories  c 
and  Colorada  During  the  last  twelve  months,  depredatioi 
bands  of  Indians,  who,  as  a  general  thing,  come  from  som 
various  Indian  reservations  within  the  limits  of  this  comman 
exasperatingly  frequent.  They  have  attacked  our  posts, 
wounded  our  citizens  and  carried  off  their  cattle,  and,  wheo 
our  troops,  taken  refuge  within  the  line  of  their  reservatioD 
boasted  of  .th^  atrocities.  It  seems  to  me  tiiat  a  rigid  rul 
made,  forbidding  their  absence  from  their  reservations,  and 
disregarded  it,  authority  should  be  given  the  military  to  & 
reservation,  search  out,  capture  and  punish  all  whom  it  ca 
have  been  absent  from  their  agencies,  and  off- the  reservatic 

I  respectinlly  recommend  the  erection  of  a  large  militai 
the  base  of  the  Black  Hills,  at  some  good  point  to  be  selectc 
In  this  way  we  could  secure  a  strong  foothold  in  the  heart  < 
country,  and  tiiereby  exercise  a  controlling  influence  over  ti 
people. 

My  thanks  are  due  to  Generals  Pope,  Tenry,  Ord,  and 
command  the  four  Departments  of  this  Military  Division,  f 
gent  administration  of  their  commands,  and  for  the  exercii 
economy  in  their  estimates  for,  and  expenditures  of,  public  1 
the  last  fiscal  year. 

I  am,  colonel,  very  respectfully^  your  obedient  servai 

P.  H.  SHERi; 
Lieutenant-Omeral  Co\ 

Col.  WiLUAM  D.  Whipple, 

As9t.  Adjt.  Qen.^  U,  8.  iL.,  Wmhington^  D.  C. 


REPORT  OF  BVT.  MAJ.  GEN.  JOBnj  POPI 

Headquabtebs  Department  of  the  Miss 
Fort  Leavenicorthj  Kans.j  Octob 
Colonel  :  I  have  the  honor  to  submit  the  following  repc 
in  this  department  for  the  past  year : 

I  am  glad  to  be  able  to  say  that,  with  very  trifling  except 
no  difficulties  nor  troubles  with  Indians  anywhere  in  the  de 
report.    The  exceptions  are :  1st,  the  murder  of  three  sur 
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arty  of  Cheyennes,  on  the  Gimmarron  Biver,  in  March  last.  The  point 
here  these  murders  were  committed  was  beyond  the  limits  of  this  de- 
artment,  bat  I4eemed  it  necessary,  in  view  of  the  fact  that  the  scene 
f  the  trouble  was  nearer  and  more  accessible  to  this  place  than  to  the 
eadquarters  department  of  Texas,  to  take  immediate  measures  to  pre- 
ent  any  further  occurrence  of  that  kind,  and  I  accordingly  placed 
wo  companies  of  the  Sixth  Oavaby  at  a  point  southwest  of  Wichita, 
n  the  Arkansas  Biver,  to  scout  continually  the  southern  line  (tf  Kansas 
9  far  as  the  Cimmairon,  and  three  companies  of  the  same  regiment  at 
'ort  Dodge — one  company  of  which  was  directed  to  scout  the  country 
3uth  and  southeast  from  the  i>ost.  Since  then  no  trouble  with  Indians 
f  any  kind  has  occurred  in  that  region. 

2d.  The  usual  small  troubles  (much  more  trifling  in  character  and 
^wer  in  number)  have  occurred  in  the  southern  part  of  New  Mexico 
ith  the  Apaches  on  the  reservations  of  Tulerosa  and  Fort  Stanton,  but 
y  the  active  operations  and  judicious  management  of  M^jor  Price, 
lighth  Cavalry,  who  has  general  command  in  Southern  New  Mexico, 
nd  who  has  been  continually  moving  about  through  that  country  with 
>ur,  and  at  times  iive,  companies  of  his  regiment,  difficulties  and  depre- 
ations  have  been  kept  within  very  narrow  limits,  and  have  now  almost 
[together  ceased. 

The  policy  in  the  department  has  been  rather  to  prevent  than  try  to 
unish  Indian  depredations,  by  adopting  early  in  the  i^Ning,  and  maiu- 
uning  until  winter  set  in,  such  precautionary  measures  as  seemed  most 
OBdent,  and  the  results  have  been  eminently  satisfiekctory,  and  are 
lainly  manifest  in  the  undisturbed  condition  of  the  department  and  in 
le  entire  absence  of  alarm  or  uneasiness  on  the  part  of  the  frontier 
^ttlers,  who  have  ceased  entirely  to  feiel  aiarmed  tiiemselves  or  to 
larm  other  peofde.  Instead  of  keeping  the  troops  at  the^military  posts, 
aly  to  be  sent  out  on  receipt  of  news  of  Indian  depredations,  the  en- 
re  cavaliy  force  has  been  kept  in  the  field  since  the  early  spring,  mov- 
ig  about  from  place  to  place,  a  few  miles  every  day,  without  special 
bject  in  their  marches,  except  water  and  i^rass  for  animals.  Instead  of 
ermitting  the  Indians  to  wander  about,  as  has  been  their  custom,  all 
irough  the  summer,  to  commit  depredations  whenever  the  opportunity 
Bfered,  the  troops  have  themselves  been  kept  on  the'march,  so  that  the 
^ians  could  not  know  where  they  were  or  at  what  moment  or  when 
ley  might  come  in  contact  with  them.  In  this  manner  the  necessity  of 
atching  has  been  thrown  upon  the  Indians  and  not,  as  hitherto,  upon 
le  troops  shut  up  at  the  posts  for  a  large  part  of  the  season,  and  the 
^ult  has  been  that  the  Indians  have  been  very  cautious  and  have  in 
le  main  kept  very  close  to  the  region  assigned  them  as  reservations. 
The  greatest  danger  now  in  this  department  arises  from  what  seems 
>  me  the  unfortunate  practice  of  granting  permission  to  In<\ians^  of 
hatever  tribe,  to  leave  their  reservations,  and  on  pretext  of  hunting 
r  really  for  that  purpose,  to  roam  in  considerable  bands  all  through 
le  frontier  settlements  of  Kansas  and  Oolorado.  I  do  not  consider 
ich  a  practice  just  to  the  white  settlers,  and  it  is  certainly  unsafe  both 
}  them  and  to  the  Indians. 
I  dwelt  at  such  length  on  this  subject  in  my  last  report  that  I  deem 

unnecessary  to  discuss  it  here,  more  especially  as  I  know  that  the 
ivision  commander  entertains  the  same  opinion  as  I  do  on  the  subject 
ud  is  as  fully  acquainted  with  the  reasons. 

There  was  at  one  time  uneasiness  about  those  bands  of  the  Utes, 
pon  whose  reservations  white  men,  miners,  and  prospectors  had  largely 
ktruded,  but  no  outbreak  has  occurred,  and  I  presume  such  arrange- 
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meats  have  now  been  made  as  will  render  any  difficolty  wi 
dians  nnlikely. 

I  deem  it  unnecessary  to  enter  into  any  consideration  of 
of  shelter  for  troops  or  the  repair  of  x)osts  now  occupied 
sach  matters  have  been  fully  represented  in  regular  co 
concerning  them.  ' 

It  is  proper,  however,  to  state,  as  the  result  of  actual  ex] 
a  yearly  sum  ought  to  be  appropriated  to  keep  the  mill 
repair.  It  is  not  to  be  supposed.that  such  frail  structures 
built  for  the  accommodation  of  the  military  forces  of  the  1 
doing  duty  on  the  remote  frontier,  (except  the  ordnance  < 
kept  in  repair  without  the  expenditure  of  a  considerable  s 
nor  does  it  seem  the  best  or  most  efficient  way  of  doing  th 
estimates  to  Washington  for  the  smallest  details  of  such 
certainly  would  seem  better  to  assign  a  certain  sum  annual 
of  all  important  permanent  posts,  so  that  these  posts  at  le 
always  kept  in  good  order.  The  hardships  and  hard  work 
on  the  frontier  must  endure,  and  do,  and  which  they  c 
dergo,  certainly  entitles  them  to  habitable  quarters  durin 
winters  of  this  region,  and  whatever  expenditure  of  monej 
to  secure  this  for  them  ought,  if  possible,  to  be  made  bot£ 
of  justice  and  of  good  poUcy. 

I  trust,  therefore,  that  some  provision  will  be  made,  h< 
to  assign  at  the  beginning  of  every  fiscal  year  a  fixed  s 
termined  in  any  manner  which  may  seem  most  suitable,  t 
pair  all  the  posts  in  each  military  department  in  the  gross 
I)08t  separately,  so  that  the  trifling  work  which  needs  to  b< 
every  day  may  be  done  when  the  necessity  arises,  and  wit 
the  long  delay  of  sending  to  and  receiving  back  from  Was] 
estimates  for  such  purposes. 

The  sums  thus  required  would  be  enough  if  furnished  at 
are  quite  insufficient  after  a  delay  of  two  or  three  months. 

It  is  my  agreeable  duty  to  bear  testimony  to  the  very 
judicious  action  of  Major  Price,  Eighth  Cavalry,  in  his  deal 
Indians  in  the  80uJ;hem  part  of  New  Mexico,  as  also  of  Maj< 
Eighth  Cavalry,  commanding  in  the  Ute  country.  Both 
have  been  very  active  and  very  successful  in  keeping  peac 
tecting  the  frontiers. 

Lieut.  Col.  J.  B.  Brooke,  Third  Infantry,  commanding  ( 
and  Maj.  B.  L  Dodge,  Third  Infantry,  commanding  Fort  II 
titled  to  the  same  justice  at  my  hands. 

The  camp  of  the  Sixth  Cavalry  near  Fort  Hays,  under 
Col.  James  Oakes  of  that  regiment,  has  also  fully  saf^isfic 
for  which  cavalry  was  stationed  in  that  region. 

Orders  will  be  sent  in  a  few  days  to  withdraw  all  the 
field  to  winter-quarters  at  the  posts  from  which  they  were  ( 
by  November  10  it  is  expected  that  the  execution  of  the  c 
completed. 

After  that  date  there  is  little,  if  any,  fear  that  Indians 
on  the  great  plains. 

We  have  been  subjected  to  much  inconvenience  and  son 
ment  by  the  absence  of  so  many  field  officers  from  their  re 
it  is  hoped  that  some  of  those  now  on  detached  service  mt 
to  rejoin  their  regiments  at  the  earliest  convenient  time. 

Concerning  the  administration  of  the  department  in  it 
tails,  I  refer  to  the  reports  of  the  chiefs  of  the  staff  departm^ 
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d  in  relation  to  the  same  matters,  I  ask  attention  to  the  recom- 
mdatioDS  made  in  my  previous  reports,  which  are  again  commended 
the  consideration  of  the  proper  authorities. 

It  is,  perhaps,  not  improper  for  me  to  specify  two  subjects  which  seem 
me  to  be  worthy  of  attention : 

Lst.  Concerning  the  recruiting  service  and  the  detail  of  officers  for 
it  duty.  The  tour  of  duty  of  officers  assigned  to  recruiting  service 
gins  and  ends  on  the  1st  of  January,  the  tour  of  such  officers  lasting 
o  years.  I  suggest  that  the  time  of  reporting  for  and  being  relieved 
»m  such  duty  be  fixed  at  May  1  or  July  1,  instead  of  January  1.  Of- 
ers  detached  for  recruiting  service  from  remote  posts,  far  from  rail- 
ids,  and  ordered  to  report  January  1,  in  the  depth  of  winter, 
d  it,  in  many  cases,  impracticable  or  exceedingly  difficult,  without 
ich  suffering,  to  obey  the  order,  unless,  indeed,  they  leave  their  posts 
^eral  months  earlier  than  would  be  necessary  to  make  the  journey, 
d  officers  relieved  firom  recruiting  duty  on  the  1st  of  January,  in  like 
mner,  find  it,  at  times,  absolutely  impracticable  in  many  cases  to 
n  their  proper  stations  at  that  season  of  the  year,  and  are  therefore 
liged  either  to  ask  leave  of  absence  or  delay  in  obeying  the  order, 
til  the  season  is  suitable  to  travel  to  r^note  posts.  In  this  manner 
my  officers  are  kept  aw&y  from  duty  at  their  post's  for  several  months, 
ten,  by  fixing  the  time  of  joining  recruiting  stations,  or  being  relievea 
>m  that  duty,  at  May  1  or  July  1,  no  such  necessity  would  arise.  I 
not  know  what  are  the  reasons  for  preferring  the  1st  of  January  for 
ginning  and  terminating  recruiting-service  details,  but,  unless  they 
*  very  important,  the  interests  of  the  service  on  the  frontier  would  be 
Batly  benefited  by  the  suggested  change. 

2d.  It  would  be  greatly  to  the  advantage  of  the  Army  on  the  frontier 
the  annual  appropriations  for  building  and  repairing  shelter  for  the 
K)ps  could  be  made  available  on  the  1st  of  February  of  each  year  in- 
^ad  of  the  1st  of  July.  It  has  not  seemed  practicable  to  distribute 
3  sums  approved  on  requisitions  for  the  posts  on  the  frontier  so  that 
3y  can  reach  such  posts  before  the  autumn,  generally  too  late  in  the 
ison  to  be  applied  to  building  before  the  following  spring.  By  hav- 
^  the  money  assigned  for  such  purposes  early  in  the  spring,  the  whole 
ison  in  which  building  or  repairing  can  be  best  done,  would  be  avail- 
le  for  the  purpose,  and  the  troops  need  not,  as  is  now  the  case,  suf- 
'  more  or  less  all  winter  because  of  the  impracticability  of  using  the 
ids  actually  allowed  during  that  season  of  the  year.  Whether  this 
Einge  can  be  made,  or  whether  iit  be  judicious  to  make  it,  must  be  left 
higher  authority,  and  I  simply  offer  the  suggestion  for  considerar 
n. 

[  would  also  suggest  the  advisability  of  retransferring  to  this  depart- 
)nt  that  portion  of  the  Indian  country  between  the  southern  line  of 
msas  and  the  Canadian  Eiver,  including  Fort  Gibson.  I  think  the 
vision  commander  agrees  with  me  that  the  defensive  arrangements  of 
s  department  require  that  the  department  commander  should  have 
isdiction  over  that  region. 

rhe  various  staff  departments  have  been  conducted  with  efficiency 
d  good  judgment,  as  I  think  the  results  show. 
We  are  rapidly  acquiring  thorough  knowledge  of  all  the  country  em* 
Eiced  in  the  limits  of  the  department,  and  most  excellent  maps,  through 
3  various  scouting  parties,  in  each  of  which  an  officer  or  an  engineer 
dier  has  made  careful  surveys  and  sketches  under  detailed  instruc- 
ns  from  department  headquarters. 
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I  transmit  inclosed  a]ro8ter  of  the  department  and  a  fi€ 
the  troops  serving  in  it.* 

1  am,  colonel,  respectfdllj,  your  obedient  servant, 

JNO.  P( 
WvH  Maj.  tien.j  TT.  8.  A.,  Oofi 
Official : 

R.  Williams, 

AsMtant  Adjx(t4!tntOener(d, 
Lieat.  Col.  J.  B.  Fry,  A%st.  Adjt.  Gen.j 

Headquarters  Military  Divim^n  of  the  Missouri, 

Note. — Since  tbe  above  report  was  written,  a  party  of  t 
Oheyennes  left  their  reservation  south  of  Camp  Supply,  and 
to  the  west  of  all  the  posts  entered  the  southern  part  of  Co 
of  Fort  Lyon,  and  went  up  as  far  as  the  Kansas  Pacific 
Biver  Bend.  Tbe  Indians  w^re  not  hostile,  and  beyond  st 
cooking  utensils  and  killing  a  few  cattle  they  did  no  damage 
that  their  presence  excited  such  immediate  attention  from 
as  well  as  the  troops,  they  hastened  back  toward  their  resei 

Full  report  of  the  matter  having  been  made  to  the  divisic 
der  so  recently,  it  seems  unnecessary  to  enter  into  details  he 
Indmns  bdoBging  to  this  party  are  individually  known  1 
arrested  and  punished  at  any  time  on  their  reservation.  Th 
committed  any  acts  deman^ng  sudi  condign  capital  ponis; 
see  from  the  papers)  the  Secretary  of  the  Interior  reoomi 
have  they  done  anything  that  is  not  done  every  year  by  £ 
reservation  Indians,  against  the  perpetrators  of  which  sevei 
have  been  discountenanced,  not  to  say  denounced.  Only  i 
last  a  party  of  Cheyennes,  some  of  whom  were  without  doul 
Indians  who  were  on  the  late  expedition  into  Colorado,  w 
Canadian  Biver  from  their  reservation  with  the  same  purp< 
fight  the  ntes,)  and  in  returning  began  to  depredate  on  the  i 
near  Bascom.  They  were  attacked  by  troops  from  that  post  i 
killed.  This  act,  which  seems  to  be  recomm^ided  in  the  pi 
when  it  is  too  late  for  execution,  was  the  occasion  of  remoi 
the  Int^or  Department,  and  a  manifest  intention  was  sho\« 
the  blame  of  any  further  depredations  by  the  Cheyennes  up4 
tary  who  did  it  If  the  Interior  Department  really  wishes 
ennes  recently  in  Colorado  punished,  they  have  only  to  cons< 
arrest  when  they  get  back  to  their  reservation.  I  can 
promptly  do  Uiis  and  save  unnecessary  bloodshed  among  ini 
pie. 


BEPOBT  OF  MAJ.  GEN.  IBWIN  McDOWELI 

Headquarters  Drvisioif  of  the  Soi 
Louisville,  Ky.y  October 
Sm :  I  have  the  honor  to  submit  to  the  General  of  the  Ar 
lowing  report  of  the  military  operations  and  the  military  ser 
division  (reconstituted  December  11, 1872,  and  consisting  of  t 
ments  of  the  South  and  the  Gulf)  for  the  year  commencing 
1872: 
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DEPAETMENT  OF  THE  SOUTH. 


October  1, 1872. — The  posts  of  Lincolnton  and  Ruth^rfordton,  N.  C, 
ere  discontinaed,  and  Oom{)aDy  C,  Seventh  Cavalry,  was  ordered  from 
[ncoluton  to  Charlotte,  N.  C,  and  Company  C,  Fonrth  Artillery,  was 
dered  from  Eutherfordton  to  Baleigh,  N.  C,  where  it  arrived  October 
\  1872. 

October  16, 1872. — Company  H,  Seventh  Cavalry,  was  sent  from  Nash- 
lie,  Tenu.,  to  Livingstone,  Sumter  County,  Ala.,  to  protect  citi- 
)ns  at  the  election,  and  returned  November  10, 1872. 
October  21,  1872. — Company  E,  Eighteenth  Infantry,  sent  from  At- 
nta,  6a.,  to  Scales  Station,  Bnssell  County,  Ala.,  and  ordered 
ick  November  8, 1872.  One  commissioned  officer  and  twenty-five  men, 
dmpany  A,  Seventh  Cavalry,  were  ordered  from  Elizabethtown,  Ky., 
report  to  United  States  marshal.  One  commissioned  officer  and  lif- 
en  men  of  Company  H,  Seventh  Cavalry,  detached  from  Livingstone, 
amter  Connty,  to  Carrolltou,  Pickens  County,  Ala.,  ordered  back 
ovember  10, 1872. 

October  22, 1872. — Company  B,  Second  Infantry,  was  sent  from  At- 
ata,  Ga.,  to  Demopolis,  Marengo  County,  Ala.,  and  Company  I, 
MX>ud  In&ntry,  was  sent  from  Chattanooga,  Tenn,  to  Eutaw,  Greene 
Dunty,  Ala.  Both  returned  to  their  iK)8ts  November  10,  1872. 
ne  commissioned  officer  and  twelve  enlisted  men  of  Company  A, 
ighteeuth  Infantry,  were  ordered  from  Atlanta,  Ga.,  to  Maoou,  Ga., 
;  request  of  the  United  States  miMrsbal,  and  ordered  back  November 
>,  1872. 

October  29, 1872. — Company  B,  Third  Artillery,  was  ordered  from  Port 
ulaski  to  Savannah,  Ga.,  daring  the  election. 

Norewtber  1, 1872.— One  officer  and  ten  men  were  placed  en  route  for 
Ksh  of  the  following  plaoes  in  Alabama  from  Chattanooga,  Tenn. :  Ab- 
jville,  Heury  County,  Second  Lieut.  A.  Mclntyre,  Second  Infantry, 
olumbia,  Henry  Coupty,  First  Lieut.  J.  Ulis,  Second  Infantry.  Or- 
3red  back  November  10, 1872. 

One  officer  and  ten  men  placed  en  route  for  each  of  the  following  places 
i  Alabama,  from  Nashville,  Tenn. ;  Ozark,  Dale  County ;  Greenville, 
utler  County ;  Eutledge,  Crenshaw  County ;  Troy,  Pike  County.  Or- 
3red  back  November  10, 1872. 

November  6, 1872. — Headquarters,  and  Light  Battery  C,  Third  Artil- 
ry,  were  placed  en  route  for  New  York  City,  in  compliance  with  Gen- 
•al  Orders  No.  88,  War  Department,  Adjutant-General's  Office,  of  1872. 
November  12, 1872. — Light  Battery  K,  First  Artillery,  arrived  in  the 
apartment  from  the  Department  of  the  East,  in  compliance  with  Gen- 
b1  Orders  No.  88,  War  Department,  AdjutantGrcneral's  Office,  of  1872, 
id  took  post  at  Charleston,  S.  C. 

November  15, 1872. — Headquarters,  staff,  band,  and  Company  H,  First 
rtillery,  arrived  in  the  department  pursuant  to  General  Orders  No.  88, 
fav  Department,  Adjutant-General's  Office,  of  1872,  and  took  post  at 
harleston,  S.  C,  relieving  Company  I,  Third  Artillery,  which  was 
iaced  en  roote  for  the  Department  of  the  East 

November  17, 1872. — Company  D,  First  Artillery,  arrived  in  the  de- 
irtment  from  the  Department  of  the  East  pursuant  to  General  Orders 
o.  88,  War  Department,  Adjutant-General's  Office,  of  1872,  and  took 
>st  at  Savannah,  Ga.,  relieving  Company  K,  Third  Artillery,  which 
as  placed  en  route  for  the  Department  of  the  East. 
November  20,  1872. — Maj.  John  Hamilton  and  Companies  B  and  C, 
irst  Artillery,  arrived  at  Fort  Pulaski,  Georgia,  from  the  Department 
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of  tbe  East,  relieTing  Companies  E  and  H,  Third  Artillery,  ^ 
placed  en  route  for  New  York  City,  in  compliance  with  QiBn( 
No.  88,  War  Department,  Adjutant-General's  Office,  of  1872. 

November  22, 1872. — Maj.  J.  C.  Tidball  and  Companies  F  an< 
Artillery,  arrived  at  Baleigh,  N.  C,  from  tbe  Division  of  the 

November  30, 1872. — Captain  Weir  and  thirty  enlisted  me 
pany  D,  Seventh  Cavalry,  were  placed  en  ronte  for  Montgoi 
on  the  request  of  the  governor  of  Alabama,  based  on  the  repn 
of  the  sheriff  of  Montgomery  County. 

December  5, 1872.— ^mpany  K,  Sixteenth  Infantry,  was  rel 
duty  at  Saint  Augustine,  Fla.,  and  ordered  to  Frankfort^  Ky. 
I,  Seventh  Cavaliy,  was  relieved  from  duty  at  Shelby ville,  ai 
to  Lebanon,  Ky. 

JDeeember  6, 1872. — Company  L,  Seventh  Cavalry,  was  reli 
duty  at  Yorkville,  S.  C,  and  ordered  to  Shreveport,  La.,  (I 
of  the  Oulf,)  and  Company  M,  Seventh  Cavalry,  was  relieved 
at  Unionville,  S.  C,  and  ordered  to  Oxford,  Miss.,  (Departn 
Gulf,)  by  order  of  the  General  of  the  Army. 

December  11, 1872. — ^I  assumed  command  of  the  Division  a: 
ment  of  the  South,  relieving  Brig.  Gen.  A.  H.  Terry  from  c( 
the  latter,  in  compliance  with  General  Order  100,  War  Depar 
jutan^General's  Office,  of  1872. 

December  16, 1872.— Company  A,  Sixteenth  InfiEintry,  was 
Louisville  to  Frankfort,  Ky.,  pursuant  to  paragraph  4th,  Sp< 
310,  War  Department,  Acy  utant-General's  Office,  of  1872 ;  the 
fantry  was  placed  en  route  for  Little  Bock,  Ark.,  in  the  follo\i 
16th,  Company  H ;  18th,  Company  F ;  19th,  Company  I ;  2l8t 
D ;  2dd,  Company  A ;  24th,  Company  E ;  25th,  Company  B ; 
pany  C ;  January  7, 1873,  Company  K;  January  14, 1873,  Co 

December  18, 1872. — Company  L,  Seventh  Cavalry,  placed  e 
Shreveport,  La.,  in  compliance  with  paragraph  4,  Special  i 
War  Department,  A<\jutant-GeneraFs  Office  of  1872. 

December  23, 1872.— Company  K,  Sixteenth  InfAntry,  wfi 
Frankfort,  Ky.,  from  Saint  Augustine,  Fla. 

December  25, 1872.— -Company  M,  Seventh  Cavalry,  from  1 
S.  C,  placed  en  route  for  Oxford,  Miss.,  in  compliance  with  I 
der  310,  War  Department,  Adjutant-General's  Office,  of  1872. 

December  26, 1872. — Comi)any  I,  Second  Infantry,  was  or< 
Chattanooga,  Tenn.,  to  Lancaster,  Ky. 

December  30, 1872. — Company  I,  Seventh  Cavalry,  abandon 
of  Shelby  ville,  and  went  to  Lebanon,  Ky. 

January  6, 1873. — One  officer  and  twenty  men  of  Compai 
enth  Cavalry,  from  Taylor  Barracks,  Ky.,  placed  en  route  i 
stone,  Eockcastle  County,  Ky.,  to  assist  United  States  marsl 
ing  process  of  United  States  court. 

January  17,  1873. — ^The  post  of  Laurensville,  S.  C,  ord< 
doned,  and  Company  I,  Eighteenth  Infantry,  ordered  to  Co 
C,  where  it  arrived  January  26, 1873.  Company  G,  Seventl 
ordered  to  l^ewberry,  S.  C,  and  arrived  there  January  23, 18 

January  21,  1873.— The  post  of  Chester,  S.  C,  ordered  a 
and  Company  H,  Eighteenth  Infantry,  placed  en  route  for 
S.  C.    Detachment  of  cavalry  sent  to  Yorkville,  S.  C,  ai 
January  29, 1873. 

January  26, 1873.— Detachment  of  Company  A,  Seventh  C 
dered  back  to  Elizabethtown,  Ky.,  from  Hunisville,  Ala. 

January  29, 1873. — ^At  the  request  of  United  States  Marshs 
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lompany  A,  Sixteenth  Infantry,  was  sent  to  Lexington,  Ky.,  from  Frank- 
>rt,  Ky.,  and  ordered  back  Febnmry  7, 1873. 

February  3,  1873. — Headqaarters  and  band,  Fourth  Infantry,  left 
"rankfort,  Ky.,  for  Little  Bock,  Ark. 

February  16,  1873. — Commanding  officer  post  of  Atlanta,  Ga.,  was 
irected  to  place  one  officer  and  twenty  men  en  route  for  Moultrie,  Ool- 
uitt  County,  Oa.,  at  request  of  United  States  Marshal  Smyth,  of 
reorgia.    They  returned  to  Atlanta,  Ga.,  April  16, 1873. 

February  17, 1873. — Company  D,  Seventh  Oava^y,  was  ordered  from 
^pelika  to  Livingstone,  Sumter  County,  Ala.,  by  direction  of  the  Presi- 
ent. 

March  3, 1873. — Company  A,  Sixteenth  Infantry,  was  placed  en  route 
}r  Lebanon,  Ky, 

March  13, 1873. — Company  D,  Seventh  Cavalry,  arrived  at  Memphis, 
'enn.,  from  Livingstone,  Ala. 

March  15^873. — Company  E,  Seventh  Cavalry,  arrived  at  Memphis, 
!enn.,  from  XJnionville,  S.  C. 

March  17, 1873. — Company  K,  Seventh  Cavalry,  arrived  at  Memphis, 
!enn.,  from  Yorkville,  S.  C. 

March  18, 1873. — Company  M,  Seventh  Cavalry,  arrived  at  Memphis, 
!enn.,  from  Oxford,  Miss. 

March  20, 1873.--Company  C,  Seventh  Cavalry,  arrived  at  Memphis, 
!eun.,  from  Charlotte,  K.  C.  Company  B,  Seventh  Cavalry,  arrived  at 
lemphis,  Tenn.,  from  Spartanburg,  S.  C. 

April  2,  1873. — Headquarters,  staff,  band,  and  Companies  A,  F,  H, 
nd  I,  Seventh  Cavalry,  left  Louisville,  Ky.,  en  route  for  Department  of 
)akota. 

April  3, 1873. — Companies  G  and  D,  Seventh  Cavalry,  left  Memphis, 
!eun.,  for  Department  of  Dakota. 

April  4, 1873. — Companies  B  and  K,  Seventh  Cavalry,  left  Memphis, 
'enn.,  for  Department  of  Dakota. 

April  6, 1873. — Companies  B,  C,  L,  and  M,  Seventh  Calvary,  left  Mem- 
ihis,  Tenn.,  for  Department  of  Dakota. 

May  20, 1873. — ^The  post  of  Spartanburg,  S.  C,  ordered  abandoned, 
nd  garrison  (Company  D,  Second  Infantiy)  sent  to  Atlanta,  Ga.,  June 
,  1873,  arrived  June  7, 1873. 

June  11, 1873. — The  post  of  Taylor  Barracks,  Louisville,  Ky.,  aban- 
oued,  Company  E,  Sixteenth  Infantiy,  placed  en  route  for  Lancaster, 
51y.,  to  relieve  Company  I,  Second  Infantry,  the  latter,  when  relieved, 
0  proceed  to  Atlanta,  Ga.  Garrison  at  Nashville  was  temporarily 
emoved  to  White  Creek  Springs  on  account  of  cholera. 

July  10, 1873. — Charleston  Arsenal,  S.  C,  was  ordered  discontinued, 
nd  the  arsenal  (to  be  hereafter  known  as  Charleston  Barracks)  to  form 
>art  of  the  post  of  Charleston. 

August  19, 1873. — The  post  of  Sumter,  S.  C,  ordered  to  be  abandoned 
nd  Company  F,  Eighteenth  Infantry,  to  proceed  to  and  take  station  at 
Columbia,  S.  C. 

September  4, 1873. — The  post  of  Charlotte,  K  C,  discontinued,  and 
/ompany  D,  Second  Artillery,  ordered  to  take  post  at  Charleston  Bar- 
acks,  S.  C. 

September  20, 1873. — ^The  garrison  of  Mobile,  Ala.,  headquarters,  staff, 
land,  and  Companies  G  and  K,  Second  Infantry,  temporarily  moved  to 
lount  Vernon,  Ala.,  in  consequence  of  yellow  fever.  The  movements  of 
roops  in  this  department  were  made  in  aid  of  the  United  States  civil 
fficers,  to  enforce  the  processes  of  the  United  States  courts,  and  collect 
he  internal  revenue.  In  all  cases  the  troops  fulfilled  the  duty  on  which 
4  w 
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they  were  sent.  Soon  after  assuming  command  of  the  divisi 
an  inspection  of  all  the  posts  in  this  department,  and  in  tbe  i 
discipline,  military  instruction,  and  economy,  abandoned  sue 
as  the  nature  of  the  public  service  permitted,  and  concen 
troops,  as  far  as  practicable,  at  such  points  as  enabled  them  1 
tained  at  the  least  cost  and  greatest  comfort.  Fourteen  of  tl 
posts  of  the  department  were  thus  abandoned,  at  an  annua 
over  {8100,000  on  account  of  the  Quartermaster's  Departm 
For  the  purpose  of  making  a  further  reduction  in  expense,  o: 
the  necessity  of  repairing  old  temporary  quarters  built  on  hin 
and  of  e;scbanging  an  uhhealthy  for  a  healthy  post,  I  made  a 
spection  in  person  in  the  month  of  August  last  of  the  late  'N 
non  Arsenal,  Ala.,  (now  directed  to  be  called  Mount  Vernon 
with  the  view  of  preparing  economical  and  judicious  estimatei 
tions  necessary  to  convert,  at  an  early  day,  bare  workshops 
ters,  and  an  arsenal  into  barracks,  that  I  might  send  there 
now  at  Mobile.  1  trust  the  War  Department  may  soon  be  al 
tion  the  estimates  for  these'  alterations,  and  grant  authority  f 
in  estimates  for  a  hospital.  The  place  (I  cannot  yet  say  the 
at  Mount  Vernon  is  now  occupied  by  the  garrison  from  Mob 
ing  sough*t  refuge  there  from  the  yellow  fever  now  afflicting 
The  late  Charleston  Arsenal,  hereafter  to  be  called  Charleston 
is  now  occupied  by  a  single  company.  I  propose  soon  to  i 
post  with  the  view  of  submitting  estimates  for  such  alterati< 
enable  me  to  place  .there  two,  or  at  least  one  more  company 
further  reduce  the  sum  we  are  now  paying  for  hire  of  quarter 
The  deputy  quartermaster-geiieral  attached  to  this  departm 
report  is  herewith)  states  the  United  States  to  be  indebted  tl 
Quartermaster's  Department,  in  the  Department  of  the  Soul 
fiscal  year  ending  June  30, 1873,  as  follows : 

IncideDtal  expenaes ^ 

Barracks  and  quarters 


He  further  states  that  as  this  amount  was  not  for  material 
but  for  personal  services,  it  is  the  decision  of  the  War  Deparl 
the  creditors  cannot  be  paid  from  the  appropriations  for  this 
must  now  look  to  Congress  for  relief! 

The  sum  of  $12,520.29,  for  what  is  known  as  '^  incidental  ex 
made  up  of  small  sums  due  to,  mostly,  poor  people ;  $4,471.^ 
clerks  authorized  by  the  War  Department ;  $683  to  colored  c 
at  five  different  posts;  $1,881  to  blacksmiths  for  shoeing  th( 
cavalry,  and  quartermasters'  horses  at  eighteen  different  pos 
to  soldiers  at  twenty-three  posts  for  extra  duty,  pay  allow 
when  on  constant  hard  labor  for  more  than  ten  days ;  $1,320 
at  twelve  iK)8ts  for  rewards,  allowed  by  law,  for  apprehens 
serters. 

The  sum  of  $11,197.16  is  mostly  due  for  rent  of  buildings  an 
for  barracks  and  quarters  at  twelve  different  posts — ^those 
pied — it  having  been  thought  best  to  pay  in  full  at  those  whic] 
to  be  abandoned.  I  am  safe  in  saying  that  everything  has  ] 
to  insure  as  little  liability  under  these  heads  as  possible ;  thi 
it  would  have  been  much  greater  but  for  the  reduction  I  hav 
the  number  of  posts.  I  am  assured,  and  believe,  that  the  va 
assistant  and  acting  assistant  quartermasters  have  been  prom 
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\g  in  their  estimates,  and  that  these  have  been  by  the  deputy  quarter- 
aster-general  promptly  sent  to  the  Qaartermaster-G^neral's  Office. 
I  have  no  question,  also,  that  the  funds  were  remitted  to  the  extent 
le  appropriation  permitted,  and  were  distributed  as  soon  as  possible, 
only  dwell  on  this  subject  because  of  the  hardship  I  know  it  has 
lused  many  deserving  people,  and  of  the  discredit  it  has  brought  on 
te  service,  and  to  show  that  the  indebtedness  is  not  due  to  any  want 
:'  vigilance  or  fault  on  my  part,  or  of  those  under  me. 
I  send  herewith  the  reports  of  the  chiefs  of  the  several  staff  depart- 
lents  at  department  headquarters  of  the  operations  under  their  charge 
nring  the  part  year. 

DEPARTMENT  OF  THE  GULF. 

I  submit  herewith  the  report  of  Col.  W.  H.  Emory,  commanding  the 
Bpartment,  for  an  account  of  the  movement  of  troops  and  the  st^ate  of 
le  service  in  his  command. 

The  duty  devolving  on  the  officers  and  men  and  their  commander  in 
lis  department  during  the  past  year  has  been  of  the  most  delicate, 
iportant,  and  frequently  embarrassing  kind,  and  it  gives  me  pleasure 
)  state  that  it  has  been  discharged  with  tact,  fidelity,  and,  in  all  cases, 
ith  effect 

I  have  the  honor  to  be,  very  respectfully,  your  most  obedient  servant, 

IKWIN  MCDOWELL, 
Maj.  Oen.  Commanding  Division  of  the  South. 
The  Assistant  Adjutant-General, 

Headquarters  of  the  Army^  Washington^  Z>.  (7. 


KEPORT  OP  MAJ.  GEN.  J.  M.  SCHOFIELD. 

Headquarters  Military  Division  of  the  Pacific, 

San  Francisco^  CaLj  November  3, 1873. 
Sir  :  I  have  the  honor  to  submit  to  the  General  of  the  Army  the  in- 
osed  reports  of  operations  in  this  military  division  during  the  past 
jar. 

The  Division  of  the  Pacific  embraces  the  three  Departments  of  Ar- 
ona,  California,  and  the  Columbia* 

The  Department  of  Arizona,  commanded  by  Bvt  Maj.  Gen.  George 
rook,  lieutenant-colonel  Twenty-third  Infantry,  since  appointed  briga- 
er  general,  has  been  the  theater  of  active  operations  against  hostile 
idians — operations  characterized  by  consummate  skill  displayed  in  the 
ans  oi  the  departmental  commander,  and  by  gallantry  and  untiring 
lergy  of  the  officers  and  men  engaged.  With  few  exceptions  the 
tely-hostile  Apaches  have  been  forced  to  submit  to  authority,  and  are 
)w  living  quietly  upon  the  reservations  assigned  them. 
Since  the  close  of  General  Crook's  campaign  it  has  been  found  possi- 
e  to  diminish  somewhat  the  cavalry  force  in  that  department,  which 
id  been  increased  to  insure  his  success. 

Increased  development  and  security  have  diminished  the  cost  of  sup- 
iies  for  the  troops. 

The  military  telegraph  to  Prescott  and  Tucson,  now  nearly  completed, 
^side  its  great  military  advantages,  will  facilitate  commercial  business 
id  promote  further  development  of  the  Territory, 
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The  condition  of  Arizona  is  more  hopeful  than  at  any  foru] 
and  great  credit  is  due  for  this  improvement  to  the  departi 
mander  and  his  subordinates. 

I  respectfully  refer  to  General  Crook's  report  and  the  accc 
documents  for  full  and  detailed  information  upon  all  matters 
with  his  command. 

TAe  Department  of  the  Columbia  has  been  the  scene  of  a  coi 
remarkable  in  some  respects  than  any  before  known  in  Ami 
tory.  All  the  details  of  the  Modoc  war  are  so  fully  known  t 
emment  and  to  the  public,  through  reports  heretofore  ma^ 
would  be  si^perfluous  to  repeat  them  here. 

The  Department  of  the  Columbia  is  now  commanded  by 
Gen.  Jefferson  C.  Davis,  colonel  Twenty-third  Infantry,  who 
to  that  command  upon  the  death  of  the  lamented  General  Cai 

General  Davis's  annual  report  has  not  yet  been  receiver 
headquarters. 

The  Department  of  California,  under  my  immediate  comi 
enjoyed  uninterrupted  peace  during,  the  past  year.  Near 
troops,  including  the  artillery,  were  engaged  in  the  camp£U| 
the  Modocs,  and  some  of  them  have  since  been  employed  in 
the  prisoners  and  in  conducting  them  to  their  destination  i 
partment  of  the  Platte. 

The  inclosnre  marked  A  gives  the  strength  and  distribut 
troops  serving  in  the  department. 

The  reports  of  the  chiefs  of  staff  departments,  also  inclosed 
details  of  transactions  in  their  sepitfate  departments. 

Some  changes  in  the  stations  of  troops,  rendered  expedi( 
progress  of  events,  will  hereafter  be  made  the  subject  of  spec 
accompanied  by  estimates  of  the  expenditures  necessary  to  i 
them. 

Very  respectfully,  your  obedient  servant, 

J.  M.  SCHOFIE 
Major 

The  Assistant  Adjutant-General, 

Headquarters  of  the  Army,  Waahingtony  Z>.  C. 


iUEPOBT  OP  MAJ.  GEN.  W.  S.  HANCOCK. 

Headquarters  Military  Division  of  the  Atlai^ 

New  YorJc  City^  September 

Sib  :  I  have  the  honor  to  submit  for  the  information  of  t 
of  the  Army  my  annual  report  for  the  division. 

I  was  asaigrned  to  that  command  and  to  that  of  the  De^ 
the  East  by  General  Order  No.  100,  Headquarters  of  the  Arn 
*ber  25, 1872,  and  pursuant  to  these  orders  assumed  command 
16, 1872. 

General  Order  No.  105,  Headquarters  of  the  Army,  Adjutan 
Office,  December  7, 1872,  transferred  the  headquarters  of  tl 
from  Philadelphia,  Pa.,  to  New  York  City. 

The  organization  of  the  division  has  not  been  changed  sii 
last  annual  report  Its  aggregate  in  troops  at  date  of  last  r 
as  follows : 

Department  of  the  East,  178  officers;  enlisted  men,  1,53 
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Qent  of  the  Lakes,  78  officers ;  enlisted  men,  603 ;  total,  256  officers, 
1,134  enlisted  men. 

I  refer  to  my  inclosed  report,  as  commander  of  the  Department  of  the 
Cast,  for  a  detailed  statement  of  operations  in  that  command  daring 
he  past  year,  and  also  refer  for  a  similar  purpose  to  inclosed  annual  re- 
port of  the  commander  of  the  Department  of  the  Lakes. 

The  attention  of  the  General  of  the  Army  is  respectfully  invited  to 
he  remarks  and  recommendations  contained  in  the  concluding  portion 
)i  my  report,  as  commander  of  the  Department  of  the  East,  relative  to 
he  urgent  necessity  for  a  military  prison  in  that  command,  and  which 
night  serve  as  well  for  Department  of  the  Lakes,  and  concerning  the 
erection  of  some  new  buildings  at  certain  posts  in  New  York  Harbor. 

Having  recently  visited  and  inspected  all  the  posts  in  the  Department 
>f  the  Lakes,  I  am  able  to  concur  in  the  remarks  and  recommendations 
}f  the  commanding  general  of  that  department. 

In  reference  to  the  reservation  at  Fort  Gratiot,  I  may  add,  in  addition 

0  my  approval  of  the  views  expressed  in  his  report,  that  I  think  it  un- 
ortunate  that  the  ground  between  the  fort  and  the  inlet  of  the  straits 
ihould  have  been  ceded  by  Congress,  and  that  with  all  the  guards  that 
nay  be  thrown  around  the  deed  of  cession,  I  believe,  for  military  pur- 
)ose8,  the  value  of  the  reservation  has  been  much  impaired.  I  think, 
dso,  it  would  be  better  that  the  part  of  the  light-house  reservation  au- 
;horized  to  be  sold  should  be  reserved  for  military  purposes,  as  since 
he  obstruction  of  the  old  reservation  caused  by  the  grant  to  the  rail- 
road company,  I  am  not  sure  that  it  might  not  be  as  well  to  make  that 
:he  defensive  point  instead  of  the  present  position. 

I  submit  herewith  a  list  of  the  military  reservations  in  this  division, 
ihowing  when  and  how  the  land  was  secured  to  the  Government,  and 
low  occupied  at  this  date. 

Fort  Mackinac  is  an  excellent  place  for  the  cantonment  of  troops  in- 
ended  for  service  on  the  upper  lakes.  It  has  no  other  importance  at 
ihis  date,,  as  it  cannot  be  made  to  protect  the  straits  on  which  it  is  situ- 
ited. 

Plattsburg  Barracks  may  also  be  used  for  the  quartering  of  troops, 
)ut  can  serve  no  other  military  purpose  not  provided  for  by  Fort  Mont- 
gomery. 

Carlisle  is  only  important  as  a  cantonment. 

David's  Island  might  advantageously  be  made  a  cantonment  for  the 
Toops  intended  to  occupy  the  forts  in  the  East  Kiver,  when  completed. 

As  all  of  the  reservations  named  in  the  accompanying  list,  save  Fort 
^Vilkins,  Copper  Harbor,  Lake  Superior,  (now  abandoned,  and  not 
mportant  to  the  military  service,)  are  deemed  to  be  useful,  it  would  in 
ny  judgment  be  better  to  retain  all,  with  that  exception. 

I  inclose  herewith  reports  of  the  chiefs  of  the  several  staff  corps  at 
:hese  headquarters. 

The  assistant  inspector-general,  having  been  absent  for  some  time  on 

1  tour  of  inspection,  has  not  been  able  to  furnish  his  annual  report.  It 
vill  be  transmitted  to  your  office  as  soon  as  practicable  after  his  return 
:o  these  headquarters. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

WINF'D  S.  HANCOCK, 
Maj,  Gen.,  U.  8.  A.,  Commanding. 
rhe  Assistant  Adjutant-General, 

Headquarters  of  the  Army^  Washingtov^  D.  C, 
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Memorandum  of  annual  returns. 

Cable  showing  the  "orgaDization  of  the  regular  Army."  marked  A. 
xeneral  return  or  exhibit  of  the  actual  strength  of  the  regular  Army, 

marked  B. 
Jtatement  of  the  ".position  and  distribution  of  troops,"  as  follows : 
Military  Division  of  the  Missouri,  comprehending  the  Departments 

of  the  Missouri,  the  Platte,  Dakota,  and  Texas,  marked  0. 
Military  Division  of  the  Atlantic,  comprehending  the  Departments 

of  the  East  and  the  Lakes,  marked  D. 
Military  Division  of  the  Pacific,  comprehending  the  Departments 

of  California,  the  Columbia,  and  Arizona,  marked  E. 
Military  Division  of  the  South,  comprehending  the  Departments 
of  the  South  and  the  Gulf,  marked  F. 
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C. — Posithn  and  distribution  of  troops  in  the  Military  Division  of  the  Missou 

returns  on  file  in 


POSTS. 


SITUATIONS. 


OABIUSONS. 


COMMAXBIXG  a 

OFFICERS.  t  S 


EcgimoDi 


DEPARTHEKT  OF  THE 
MiaeOUBL 


Hcadqaarten... 
DiBtriotofN.Hex. 


Fort    Bayard,    N 

Mex. 
Fort  Craig.  N.  If  ox. 

Fork    HcBae,    N. 

Mex. 
Fort  Selden,X.  Mex 

Fort    Stanton,   N 

Mex. 
Fort  Toleroaa,  N 

Mex. 
Fort  Union,  N.  Mex 

Fort  TTin^te,  N. 

Mex. 
Fort  Garland,  Colo. 

Fort  Ljon,  Colo 

Camp  Supply  Ind.  T 

FortBod^,  Eans. 

Fort  Hays,  Eans.. 

Fort  Lamed,  Eana 

Fort  Leavenworth, 

Kann. 
Fort  Wallace,  Kana 

SammerCamp .. 


Total. 


Fort  Leavenworth,  Kana 

Headquarters  Santa  F6, 
N.Mex. 
Near  Pinos  Altos 


On  the  Bio  Grande 

35  miles  south  of  Fort 

Craig. 
On  the  Rio  Grande 


On  the  Rio  Boniata,  9 
miles  from  Placita. 

114  miles  west  of  Fort 
Craig. 

5  miles  from  the  Rio  Moro 

At  the  headquarters  of 

the  Rio  Puerco. 
On  Utah  Creek,  150  miles 

from  Kit  Carson. 
52  miles  from  Kit  Carson 

Near  junction  of  "Wolf 
and  Beaver  Creeks. 

96  miles  southwest  of 
Hays  City. 

Near  Hays  City,  on  K.  P. 
R.R. 

50  miles  from  Hays  City 

3  miles  above  Leaven- 

.worth  City. 
2  miles  from   Wallace 

Station,  on  K.  P.  R.  R, 
Near  Fort  Hays,  Kans. . 


Brig.  Gon.  John} Pope. . . 
CoL  J.  I.  Gregg,  8th  Cav. 

M%j.  W.  R.  Price,  8th 

Cav. 
Capt.  J.  H.  Stewart,  15th 

Inf. 
Capt.  S.  B.  M.  Young, 

8th  Cav. 
Capt.  E.  W.  Whittemore, 

15th  Inf. 
Capt  Chambers  McKib- 

bin,  15th  Inf. 
Capt.  George  Shorkley, 

15th  Inf. 
Maj.   A.  J.   Alexander, 

8th  Cav. 
Capt.  J.  P.  Brown,  15th 

Inf. 
Capt.    Horaco    Jewett, 

15th  Inf. 
Maj.  Jamos  Biddle,  6th 

Cav. 
Lieut.  CoL  J.  R.  Brooke, 

3d  Inf. 
^.  R  L  Dodge,  3d  Inf, 

Col.  De  L.  Floyd  Jones, 

3d  Inf. 
Cant  Simon  Snyder,  5th 

Inf. 
Capt  D.  H.  Brotherton, 

5th  Inf. 
Capt.  L.  T.  Morris,  3d 

Inf. 
Col.   James  Oakes,  6th 

Cav. 


DEPABT5IBNT  OF  THE 
PLATTE.  1 

Headquarters Omaha,  Nebr. 


Omaha    Barracks, 

Nebr. 
Sidney    Barracks, 

Nebr.- 
Fort     Mcpherson, 

Nebr. 
Fort  D.  A.  Russell, 

Wvo. 
Fort  Sanders,  Wyo. 


Fort   Fred.  Steele, 

Wvo. 
Fort  nrldger,Wyo. 


4  miles  above  Omaha 

City. 
Nc«ar  Sidney  Station,  on 

U.P.RR. 
6  miles  south  of  McPher- 

son  Station. 
On  the  line  of  U.  P.  R  R 

do 


.do. 


10  miles  south  of  Cart'^r'a 
Station,  on  U.  P.  R  R 


Brig.  Grcn.  E.  0.  C.  Ord. . 
Col.  J.  H.  King.  9th  Inf . 

Lieut  Col.  G.  A.  Wood- 
ward, nth  Inf. 

Col.  J.  J.  Reynolds,  3d 
Cav. 

Col.  J.  V.  Bomford,  8th 
Inf. 

Col.  L  N.  Palmer,  2d  Cav. 


Col.  P.  R  De  Trobriand, 

13th  Inf. 
Col.  F.F.Flint.  4th  Inf.. 


Division  si 


.-  Departmou 

1     staff. 
. .  District  st 

&c. 

4  8th  Cav.  a 

I    15th  Inf. 

IjlSth  Inf.. 

1|  8th  Cav.. 
I 

3  8th  Cav,  a 
I    15th  inf. 

2'. ...do.... 

2' 15th  Inf.. 
i 

4  8th  Cav.  ai 
I    15th  Inf. 

3. ...do.... 

2j....do.... 

3  6th  Cav.  w 

I    3d  Inf. 
61  6th  Cav. 

and  5th  I 
6L..do  .... 

2' 3d  Inf.... 

1  5thlnf ... 

6    3d  and  5 

Inf. 
6th  Cav.  a] 

3d  Inf. 
6th  Cav  . . 


Dopartmoi 

staff. 
2d  Cav.,  4 

and  9th  I 
3d  Cav.  ai 

14th  Inf. 
3d  Cav.... 


3d  Cav.,  4t 

and  8th  I 
2d    and    : 

Cav.,and' 

Inf. 
2d  Cav.,  9 

and  13th  I 
4th  Inf... 
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fry  Lieutenant'General  P,  H,  Sheridanf  headquarters  Chicago,  Ulinois,  taken  from  the  latest 
Oenerai^s  Office,  1873. 
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REPORT  OF  THE  SECRETARY  OF  WAR. 

C. — Position  and  distribution  o 


POSTS. 


SITUATIONS. 


COMMANDING 
OFFICERS. 


GARRiaOXB. 


Regimeul 


DEPART3IE3fT  OF  THE 

PuLTTB— Cont'd. 

Fort  Laramie,'Wyo. 

Fort     Fetterman, 

Wyo. 
Camp  Brown,  TTyo. 

Camp  Stambangh^ 

Wyo. 
Camp  DongIas,Utah 

Beaver,  Utah..., 


Camp  on  Laramie 
KiTer.Wyo.    * 

Cb«venne  Depot, 
wyo. 


Total. 


DEPARTMENT  OF 
DAKOTA. 


Headqoarters... 
Fort  Snelling,  Minn. 
Saint  Panl,  Minn... 
Fort  Ripley,  Minn. 

Fort  Abercrombie, 

Dak. 
Fort     Wadaworth, 

Dak- 
Fort  Tottcn,  Dak.. 

Fort  Pembina,  Dak, 

Fort  Bandall.  Dak  . 

Fort  Sully, Dak.... 


89  miles  north  of  Chey- 
enne, on  U.  P.  K.  R. 

170  miles  from  Cheyenne, 
onU.P.RR. 

138  miles  from  Bryan,  on 
IT.P.ILR. 

67  miles  from  Point  of 
Bocks,  on  U.  P.  R.  R. 

3  miles  east  of  Salt  Lake 
City. 


15  miles  f^m  Fort  Lara- 
mie. 
At  Cheyenne 


CoL  J.  E.  Smith,  14th  Inf. 

Lient.Col.Cnvier  Grover, 

3d  Cav. 
Ist  Lient.  J.  B.  Gnthrie, 

13th  Int 
Lient.  Col.  A.  G.  Brack- 

ett,  2d  Cav. 
Lieut  Col.  H.  A. .Morrow, 

13th  Inf. 
Lient  CoL  J.  D.  "Wilkins, 

ethlnfl 
Capt  G.  V.  Henry,  3d 

Cav. 
Capt  T.  B.  Bnrrowcs,  9th 

Inf. 


Saint  Paul,  Minn 

5  miles  below  Saint  Panl 


Fort  Rice, Dak.. 
Fort  Steven«on,Dak 
Fort  Buford,  Dak  . . 


47  miles  north  of  Sauk 

Rapids. 
12  miles  north  of  Breck- 

enridfre. 
On  Kettle  Lake 


On   sontheastem  shore 

of  Devils  Lake. 
On   Red   River  of   the 

North. 
On  Missouri  River,  146 

miles  above    Sioux 

City,  Iowa. 
On  Hiasonri  River,  318 

miles  above    Sioux 

City.  Iowa. 
On  Missouri  River,  50 

miles  below  Edwinton. 
On  Missouri  River,  125 

miles  above  Fort  Rice. 
On  Missouri  River,  309 

miles  above  Fort  Ste- 
venson. 
At   crosffing  of  James 

RiverbyN.P.R.R. 
At  orossine  of  Missouri 

RiverbyN.P.R.?^ 
At  Edwin  ton 


Fort  Seward, Dak.. 
Fort  AXincoln,Dak 
Camp  Hancock^Dak 
Fort  Shaw,  Mont... 
Fort  Ellis,  Mont ...    3  miles  from  Bozeman. . 


80  miles  north  of  Helena 


Brig.  Gen.  A.  H.  Terry  . . 
CoL  George  Sj'kes,  20tli 

iDf. 

Col.  S.D.Sturgi8, 7th  Cav. 

Capt  W.  S.  McCaskey, 

20th  Infl 
Capt  J.  H.  Patterson, 

20th  Inf. 
M^.  J.  E.  Yard,  20th  Inf. 

Lieut  CoL  L.  C.  Hunt, 

20th  Infl  • 
Capt  Lovd    TVTieaton, 

20th  Inf. 
Capt.  C.  A.  Webb,  22d 

Capt  J.B.  Ir>  ine,  22d  Inf. 


CoL    T.    L.  Crittenden, 

17th  Infc 
Lient  CoL  Daniol  Hus- 

ton,  jr.,  6th  Inf. 
Col.  W.  B.  Hazen,  6th 

Capt  J.  C.  Bates,  20th 
luf. 
Lieut  Col.  TV.  P.  Carlin, 

17th  Inf. 
Capt  C.  E.  Clark,  17th 

lot 
Lient  CoL  C.C.  Gilbert, 

7th  Inf. 
Ma,i.  N.  B.  Sweitzer,  2d 

Cav. 


2d  Cav.  a 
14th  Inf. 

3d  Cav.  a 
14th  Inf. 

13th  Inf.. 

2d  Cav.  a 

13th  Inf. 

....do.... 

8th  Inf... 

3d  Cav:.. 

9th  Inf... 


Departra( 

staff. 
20th  Inf., 

Hdq'rs  1 

Cav. 
20th  Inf. , 

....do.... 

....do...: 

...do.... 

...do.... 

22dlnf... 

I. ...do  ... 

17th  Inf. 
6th  Inf.., 
....do.... 

20th  Inf. 

6th  Inf.., 

17th  Inf. 

7th  Inf.. 

2d  Cav.  n 
7th  Int: 
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REPORT   OF    THE    SECRETARY   OF   WAR. 

C. — PoHtion  and  distrihuii&n 


POSTS. 


DEPARTMlvVr  OF  Da 
KOTA— Cont'd. 

Fort  Benton,  Mont. 
Camp  Baker,  Mont 

Lower  Bml6  agen- 
cy. Dak. 

Cheyenne  agency, 
Dak. 

Grand  Hirer  agen- 
cy. Dak. 

In  the  field 


Do. 


Total.. 


DEPARTME5T  OF 
TKXA8. 


Headquarter*... 
FortBUas,  Tex.... 
Fort  Clark,  Tex.... 

Fort  Concho,  Tex.. 

Fort  Da  vis,  Tex.... 

Fort  Dnnean,  Tex. . 

Fort  Griffln,  Tex, 

Fort  McIntoah,Tex. 

FortMcKaTett,Tex. 

Fort  Quitman,  Tex. 

Fort     Bichardson, 

Tex- 
Fort  Stockton,  Tex 

Binggold  Barracka, 

Tex. 
Anstin.Tex 


SITUATIONS. 


On  Mifisonri  Kiver,  143 
miles  north  of  Helena. 

18  milm  northeast  of 
Diamond  City. 

80  miles  above  Fort  Ean- 
dall. 

7  miles  above  Fort  Solly. 

90  miles  above  Fort  Solly 

On  Yellowstone  expedi- 
tion. 

Escort  to  northern 
boondary  sorvey. 


COMMANDING 
OFFICERS. 


Ifegimei 


Capt  T.  S.  Kirtland,  7th 


San  Antonio,  Tex ... 
Near  Franklin,  Tex. , 


On  Las  Moras  River,  126 
miles  west  of  San  An- 
tonio. 

At  Jonotion  of  the  Main 
and  North  Conohoe. 

On  the  Limpia  River, 
466  miles  northwest  of 
San  Antonia 

At  Eagle  Pass,  on  the 
Rio  Grande. 

At  MaxweU's  Ranch 


At  Loredo 

On  San  Saba  River,  8 
mOes  fVom  its  soorce. 

On  the  Rio  Grande,  80 
miles  below  Franklin. 

At  Jacksboro' 


At  Comanche  Springs. 
At  Rio  Grande  City. . . . 


Near  jonction  of  Neosho 
and  Arkansas  Rivers. 
At  jnnotion  of  Medicine 
Bfnff  and  Cache  Creeks. 
At  Brownsville 


Fort  Gibson,  Ind.  T. 
Fort  Sill,  Ind.T.... 
Fort  Brown,  Tex. . . 

Total 

Grand  total  Militaiy  Division  of  the  Missoori 


of. 
Capt^  Joseph  Bosh,  22d 


Capt.H.  B.  Freeman,  7th 


Df. 

Capt-CarlisleBoyd,  17th 

Inf. 
Capt.  Edward  Collins, 

17th  Inf. 
CoL  D.  &  Stanley,  22d 

Inl 

Msj.  M.  A.Reno,  7th  Cav. 


Brig.  Gen.  C.  C.  Aogor . . 

Capt  F.  M.  Coxe,  35th 

CoL  R.  &  Mackenzie,  4th 
Cav. 

Lieot  CoL  Wesley  Mer- 
ritt,  9th  Cav. 

M^.  Z.  R.  Bliss,  25th  Inf. 


Lient  CoLW.  R.  Shatter, 

24th  Inf. 
Lieot.  CoL  G.  P.  Boell, 

11th  Inf. 
Capt.  C.  C.  Hood,  24th 

CoL  ±B.CUt2, 10th  Inf. 

Capt.  Charles  Benteoni, 

25th  Inf. 
CoL  W.  H.  Wood,  nth 

Inf. 
Capt  S.  G.  Bosh,  10th 

Col.  Edward  Hatoh,  9th 
Cav. 


Capt  E.  E.  Sellers,  10th 


Lieot  CoL  T.  H.  Neill, 
6th  Cav. 

Lieot.  Col.  J.  W.  David- 
son, 10th  Cav. 

MiO-  H.  C.  Merriam,  24th 
Inf. 


7th  Inf.. 
....do... 

22dluf.. 

17th  Inf. 
....do... 

7th  Cav., 

7th  Cav. 
20th  lu 


76 


14 


Departm 

staff. 
25th  Inf. 

4th  Cav., 
axid2Sth 

9th  and  1 
Cav.  1 
nth  In 

9th  Cav.  1 
25th  IiL 

4th  Cav.  i 
24th  In 

10th  Cav. 
nth  In] 

24th  Inf. 

9th  Cav.  i 

10th  Inl 

25th  Inf. 

10th  Cav. 

nth  In: 

9th  Cav.,  1 

and25tb 

9th  Cav.  f 

24th  Inl 

10th  Inf. 

6th  Cav.  i 
5th  Inf. 
lOthCav.,: 
and  25th 
24th  Inf. 


78. 


Adjltaxt-Gexkral'8  Office. 

Washington,  D.  C,  October  10, 1873. 
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REPORT   OF   THE    SECRETARY   OF    WAR. 


D. — Position  and  distributUm  of  troops  in  the  Military  Division  of  the  Atla 

returns  on  fiU 


POSTS. 


SITUATIONS. 


COMMANDING 
OFFICERS. 


Regime 


DEPARTIEEKT  OF  THE 
EAST. 


Headquarters.  — 

Fort  Hamilton,  N. 

Y. 
Fort   Wadsworth, 

HtY. 
Fort  Wood,  N.Y... 


David's  Isl'd,  New 

York. 
Plattsbargh    Bar- 

racksi  l^w  York: 
Ft  TmmbaU,  Cono 

Fort  Warren,  Mass. 

Fort  Independence, 

MasL 
Fort  Preble,  He 

FortStdlivan.Ke.. 

Fort  Adams,  R.  I 
Fort  McHenry,  Md. 

Fort  Foote,  Md  . . 
Fort  Monroe,  Ya. 


New  York  City,  N.  Y  . . . 

In  Nev  York  Harbor, 

N.Y. 
do 


.do. 


do 

At  Plattsborgb,  N.  Y  . . . 

At  New  London,  Conn.. 

In  Boston  Harbor,  Mass. 

......do 

On  Spring  Point,  Cape 

Elizabeth,  Me. 
At  Eastport,  Me 


In  Newport  Harbor,  R.  I. 
At  Balumore,  Md 


On  Potomac  Riyer,  8 
miles  below  Washing- 
ton City.  D.C. 

At  Old  Point  Comfort, 
Va. 


Ma^.  Gen.  W.  S.  Han- 
cock. 
CoL  G.  W.  Getty,  3d  Art 

M^.  H.  G.  Gibson,  3d 

Art. 
Capt.  Erskine  Gittings, 

3d  Art 
M^j.  R.  V.  W.  Howard, 

3d  Art 
Capt  Richard  Arnold, 

5th  Art 
Lient  CoL  F.  T.  Dent, 

.5th  Art 
Capt  J.  K  Rawles,  5th 

Art 
Mi^.  William  Hays,  5th 

Art. 
MiSJ.  Tmman  Seymour, 

5th  Art 
Capt  E.  C.  Bainbridge, 

5th  Art 
CoL  H  J.  Hunt,  5th  Art . 
Lient  CoLW.  H.  French, 

3d  Art 
First  Lieut  J.  E.  East- 
man, fid  Art 

Col.  W.  F.  Barry,  Sd  Art. 


Divis'n 


Departi 

staff. 

4  3d  Art. 


Total 

DEP ASnfXXT  OF  THE 


28 


Headquarters 

Fort  Wayne,  Mich. 
Yati  GraUot,  Mich. 

Fort  Brady,  Mich.. 

K't  Mackinac,  Mich 

Fort  Porter,  N.Y.. 

Fort  Niagara,  N.Y. 

Fort  OnUrio,  N.  Y. 
Madison  Barracks, 
N.Y. 


Detroit,  Mich 

Three  miles  below  De- 
troit, Mich. 

On  the  Saint  Clair  River, 
near  outlet  of  lAke 
Huron.  Mich. 

At  Sault  Ste.  Mario, 
Mich. 

On  Michilimackinac  Isl- 
and, Mich. 

AtBu£Bao,N.Y 


At  Youngstown,  N.  Y. . . 

At  Oswego,  N.Y 

Sackett's  Harbor.  N.  Y. . 


Brig.  Gen.  P.  St  George 

Cooke. 
Lieut  CoL   P.  Lugen- 

beel,  Ist  Inf. 
Capt.  T.  N.  Tolman,  1st 

Ini: 

Capt  Einzie  Bates,  ist 

In£. 
Capt  Leslie  Smith,  let 

Capt  I.  D.  De  Rnssy« 

Istlnf 
First     Lieut      James 

O'Hara,  3d  Art 
Capt  R  N.  Bcott,  3d  Art. 
Lieut  Col.  R.  B.  Ayres, 

3d  Art 


Total 

Grand  total  MUitary  Division  of  tho  Atlantic. 


3 
1 

2 
1 

2 

1 

1 
2 

!?• 

411. 


....do.. 

....do.. 

....do.. 

5th  Art 

....do.. 

....do  .. 

do  .. 

....do.. 

....do.. 

....do.. 
2d  Art. 

....do.. 


1st,  2d, 
4th,  ^ 
Art 


Departi 

staff. 

1st  Inf. 

...do.. 


....do.. 

....do.. 

....do.. 

3d  Art. 

....do.. 

3d  Art 

1st  In 
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Major-General  W.  S,  Hancock^  headquarters  Netc  Yark  CitHf  X,  F.,  taken  from  the  latest 
neraVs  Office,  1873. 
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KEPORT   OF   THE   SECRETARY   OF   WAR. 


S. — Position  and  distriMion  of  troops  in  the  Military  DivUtion  of  the  Pa<nfic,  c< 

returns  on  JiU 


POSTS. 


SITUATIONS. 


COMMANDING 
OFFICERS. 


Beglmonts. 


DEPASTMRKT  OF  CJX- 
irOBXIA. 


Headquarters. 


San  Francisco,  Cal. 


Aloatrazl8land.CaL 

Angel  loland,  Cal . . 

Benida  Bamcka, 

CaL 
Camp  Bidwell,  Cal . 

Camp  Gaston,  Cal. . 

Camp     Independ- 

enoejCaL 
Camp  Wright  Cal., 

Point  San  Joa6,  Cal 

Pveaidio.  Cal 

Camp  HaUeck,  Ner. 


Camp    McDennit, 
Ner. 

JWt  Hall, Idaho  ... 


In  San  Franciaoo  Harbor 

do ^..-. 

AtBenioia 


At  north  end  of  Sorprise 

Valley. 
Near  Junction  of  Trinity 

and  Klamath  Rivers. 
In  Owen's  Rirer  Valley. 


In  Round  Valley 

In  San  Francisco  Harbor 


Total. 


12  miles  sonth  of  Halleck 
station,  on  Central  Pa- 
cific Railroad. 

80  miles  north  of  Winne- 
mncca,  on  Central  Pa- 
cific Railroad. 

140  miles  north  of  Co- 
rinne,  Utah,  on  the 
Union  Pacific  Railroad. 


Mig.  Gen.  J.  M.  Schofield 


M^).  C.  H.  Morgan,  4th 

Art. 
Maj.  H.  R  Mizner.  12th 

CoL  A.  C.  Gillem,  1st 

Cav. 
Capt  R  F.  Bernard,  1st 

Cav. 
LtCoL  A.  D.  Nelson, 

)2th  Inf. 
Capt.  A.  B.  MacGowan, 

12th  In£ 
Capt  E.  C.  Woodrufi; 

12th  Inf. 
Capt.  John  Mendenhall, 

4  th  Art. 
CoL  Horace  Brooks,  4th 

Art 
Capt  M.  H  Stacey,  12th 

Capt  Henry   "Wagner, 
Ist  Cav. 

Capt  J.  L.  Viven,  12th 


Division  sUI 

Department 

staff. 
4th  Art.... 

Headq're 

12th  Dif. 
IstCay  .... 

1st  Cav.... 

12th  Inf.... 

12th  Inf.... 

12th  Inf.... 

4th  Art.... 

4th  Art.... 

12th  Inf.... 


■'& 


1   1st  Cav.... 


1   12th  Inf... 


I 


DKPABnODrr  OF  THE 
COLUMBIA. 


Headqoarters... 
Camp  Harney,  Greg 
Camp  Warner,  Oreg 
Fort  Klamath,  Oreg 
Fort  Stevens,  Oreg. 
Port  ColTlUe,  Wash. 

Fort     Vancouver, 

Wash. 
Fort  Walla-WaDa, 

Wash. 
San   Joan  Island, 

Wash. 
Cape     Disappoint- 

ment,  Wash. 
Fort  Bois^  Idaho.. 

Fort  Lapwai,  Idaho. 

Sitka,  Alaska 

Total 


Portland,  Oreg 

60  miles  sonth  of  Ca&on 

City. 
15  miles  west  of  Warner 

Lake. 
Near  Lake  Klamath 

Near  month  of  Columbia 
River. 

Near  bonndary  line  be- 
tween United  SUtes 
and  British  Colambia. 

18  miles  north  of  Port- 
land Oregon. 

In  Walla- WaUa  Valley. . 


CoL  J.  C.  Davis,  23d  Inf. . 
Maj.  Elmer  Otis,  1st  Cav. 

lstLtSP.JoceUn,21st 

InH 
Lt-CoL  Frank  Wheaton, 

2lBt  Inf. 


Capt  M.  P.  MiUer,  4th 

Art 
Capt  Evan  Miles  21st 


At  the  month  of  the  Co- 
lumbia River. 
Near  Bois6  City 


12  mOes  from  Lewiston. 


'apt 

Art 
;apt  r 

Lnf 

CoL  R  S.  Granger,  2l8t 

Inf. 
M^j.  John  Green,  1st  Cav 

1st  Lt  J.  A  Hanghey, 

21st  Inf.    f 
Capt  F.  G.  Smith,  4th 

Art 
Capt  G.  M.  Downey,  21st 

Capt  G.  R  Sanford,  1st 

Cav. 
MiSJ.  Joseph  Stewart,  4th 

Art 


I 


Department 

staff. 
21st  Inf.... 

21st  Inf.... 

12th  and  21sl 

Inf. 
4th  Art.... 

21st  Inf.... 


21st  Inf.... 

1st  Cav.  and 

21st  Inf 
2Ut  Inf.... 

4th  Art.... 

2lst  Inf.... 

1st  Cav.  and 

21st  Inf. 
4th  Art.... 
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Major-Oemral  J,_M,  Schofieldf  headquarters  San  Francisco,  Califomiaf  taken  from  the  latest 
tant-GeneraVs  Office,  1873. 
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REPORT   OF   THE   SECRETARY   OF   WAR. 

E. — Position  and  disirihutioti  of 


POSTS. 


SITUATIONS. 


COMMAl!a)iyG 
OFFICERS. 


Kegimente. 


DKPABTMKXT  OF  ARI- 1 
ZONA.  I 

Headquarters |  PreBCott,  Ariz. 

Camp  Apache,  Ariz..  In     White 
I      conntry. 
Camp  Beale'8     '" 

Springs,  Ariz. 
Camp  itowie,  Arix. . 


Camp  Gnmt,  Ariz. . 

Camp  Lowell,  Ariz 

Camp    McDowell, 
Anz. 


Mountain 


43  miles  east  of  Camp 

Mojave. 
At  Apache  Pass 


At  the  foot  of  Mount 

Graham. 
Near  Tucson,  Ariz 


53  miles  north  of  Mari- 
copa Wells. 

Near  the  head  of  Mojave 
Talley. 

38  miles  from  Prescott.. 


Lt-Col.  George  Crook, 

23d  Inf. 
Cant.  G.  M.  Randall,  23d 

Capt  Thomas    Byrne, 

12th  Inf. 
Capt  S.  S.  Sumner,  5th 

Cav. 
Maj.  W.  B.  Royall,  5th 

Lt.-CoL  £.  A.  Carr,  5th 

Cav. 
Capt.  G.  F.  Price,  5th  Cav 


Camp  Mojave,  Ariz. 
Camp  Yerde,  Ariz. . 
Fort  Whipple,  Ariz. 
Fort  Yuma, Cal.... 
New  San  Diego.  Cal. 

Total I 

Grand  total  Military  Division  of  the  Pacific 


Near  Prescott 

At  junction  of  the  Gila 
and  Colorado  Rivers. 


Capt  R  F.  Thompson, 

12th  Inf 
Capt  J.  W.  Mason,  5th 

Cav. 
Capt  James  Bums,  5th 

Cav. 
Capt  Charles  Wheaton, 

23d  Inf. 
Capt  W.  E.  Dove,  12th 

Inf 


Department 

staff. 
5th  Cav.  and 

23d  Inf. 
12th  Inf 

5th  Cav.  and 

23d  Inf. 
5tb  Cav.  and 

23d  In! 
5th  Cav.  and 

23d  Inf. 
5th  Cav.  and 

23d  Inf. 
12th  Inf..... 

5th  Cav.  and 

23d  Inf. 
5th  Cav.  and 

23d  Inf. 
23d  Inf 

12th  Inf 


Adjuta-vt-Gekbral's  Office, 

Wa8hingt<tn,  D.  C,  October  10, 1873. 
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Military  Division  of  the  PacifiCj  ^'c. — Continued. 
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ABSENT. 

P&K6ENT      AND  ^ 
ABSENT. 
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F.— Powfioii  and  distribution  of  troops  in  the  Military  Division  of  the  South,  oommandi 

*  on  file  in  the  Adjw 


POSTS. 


DKPARTMEVr  OF 
TUB  SOLTIL 


Headqnartors.... 
Frankfort.  Ky... 

Lebanon,  Ky 

Lancaater,  Ky  . . . 
XaahTille,  Tenn.. 
Humboldt,  Tenn . 


Cbattanooga,  Tenn 
Mobile,  Ala 


HnnUvUle,  Ala ... 
Saint     AofUtftine, 

Fla. 
Fort  Pnlaakl,  Ga. . 


Savannab.Ga 

Atlanta,  Oa 

FortMaoon,X.C... 
Fort  Johnston,  X.  C. 


BalH£h,KC-... 
Cbarleaton,  S.C. 
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Newberry,  a  C-. 


Total.. 


DEPARTICKXT  OF 
TUE  OfLF. 


Headquarters 

Jackson  Barracks, 

La. 
Baton  Bonge,  La. . 

Alexandria,  La 

Greenwood,  La 

Saint  MartinsTille, 

La. 
Fort  Barrancas,  Fla. 

Key  West,  Fla 

Fort  Jefferson,  Fla 


SITUATIONS. 


At  Louisville,  Ky. 


At  month  of  Savannah 
River. 


In  Beaufort  Harbor. 
At  Smith ville 


At  New  Orleans,  La  — 
do 


In  Pensacola  Harbor. . 


At  the  Garden  Key,  Tor- 
tugas. 


COMMANDING 
OFFICEKS. 


Maj.  Gen.  L  McDowell  . . 
Capt  C.  K.  Layton,  l€th 

Capt.C.  E.  Morse,  16th 

Inf. 
Capt  J.  &  Fletcher,  16th 

Inf. 
Lient    CoL    Jss.    Tan 

Toast,  ICth  Inf. 
Capt   H.  A.   Theaker, 

16tb  Inf. 
Capt  H.  C.  Cook.  iW  Inf . . 
Lieut  CoL  T.  C.  English, 

2d  Inf. 
Capt  W.  F.  Drum,  2d  Inf. 
Capt  M.  A.  Cochrane, 

2d  Inf. 
Capt  K.  T.  Frank,  Ist 

Art 
Capt  H.  "W.  Closson,  Ist 

Art 
Maj.  W.  H.  Brown,  16th 

lilt 
Mai.   H.    A.  Allen,  2d 

Art 
Capt  A.  C.  M.  Penning- 
ton, 2d  Art. 
Mnj.  J.  C.  Tidball.  2d  Art. 
CoL  Israel  Todges,  Ist 

Art 
Lieut  Col.  H.  M.  Black, 

18th  Iiif. 
Capt  John  Christopher, 

le?th  Inf. 
Capt  Jas.  Stewart,  18th 


Col.  W.  H.  Emory,  5th 

Cav. 
Col.  C.  H.  Smith,  19th 

Inf. 
Capt  H.  E.  Stansbnry, 

19th  Inf 
Capt  J.  H.  Smith,  19th 

Inf. 
Capt   J.   H.  Bradford, 

19th  Inf. 
Capt  C.  W.  Hotsenpil- 

ler,  19th  Inf. 
Maj.  J.  M.  Brannan,  Ist 

Art 
Capt  W.  M.  Graham, 

1st  Art. 
Capt  L.  L.  Langdon,  1st 

Art 
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Major-General  Irvin  McDowell ,  headquarters  Louimlle,  Kentucky ,  taken  from  the  latest  retum$ 
Qen&raVs  Office,  1873. 
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F. — Position  and  distribution  of  troops  in 


SITUATIONS. 

COMMANDING 
OFFICEKS. 

OARBISOX8. 

PRE6E3( 

POSTS. 
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a 

RegJnu'nti, 

L. 
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T. 

Departm't  op  the 
Gulf— Cont'd. 

Jackson,  MlM 

Maj.  S.  A.  Wainwright, 
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Grand  total  Militarv  TMvliiinn  nf  ihtt  Ro 
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5i  ? 
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Adjutakt-General's  Opficb, 

Fa«Atnf7ton,  2>.  (7.,  October  10, 1873. 
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War  Department, 
Adjutant'QcneraVs  Office^  October  7, 18 

Sir:  My  report  of  October  7,  1872,  referred  to  the  re-estabi 
basiness  of  the  late  Bureau  of  Refugees,  Freedmen,  and  Abanc] 
Lands,  and  recited  the  regulations  for  conducting  it.  The  said  re 
tions  have  proved  well  adapted  to  their  object,  and  the  results  obti 
are,  in  a  high  degree,  satisfa<^tory. 

In  addition  to  the  disbursing  oflBces  established  under  War  Dc 
ment  General  Orders  No.  79,  of  1872,  it  has  been  found  expediei 
establish  others :  At  Fort  Monroe,  Virginia ;  Forts  Macon  and  Johi 
North  Carolina;  Charleston,  South  Carolina;  and  Savannah,  Georgi 
the  payments  to  claimants  residing  at  and  near  to  those  points,  th< 
enabUng  them  to  receive  the  amounts  due  them,  with  comparatively 
expense  to  themselves  and  a  considerable  saving  to  the  Governme 

For  the  thirteen  offices  now  open,  the  force  employed  is,  13  co  r 
sioned  officers,  30  clerks,  and  10  messengers  and  janitors. 

The  officers  in  charge  of  the  offices  at  Forts  Monroe,  Macor 
Johnston,  Charleston,  and  Savannah,  attend  to  their  ordinary  pos 
company  duties  in  addition. 

The  discovery  of  claimants  who,  since  filing  their  claims,  have  chi 
their  plaees  of  residence,  many  of  them  to  other  States,  has,  in 
instances,  proved  extremely  difficult,  but  through  diligent  effort  o 
part  of  the  disbursing  officers,  who  have  availed  themselves  of  all 
ticable  means  to  attain  that  end,  they  have  succeeded  in  ascerta 
the  whereabouts  of  a  considerable  number,  and  in  securing  to  thei 
amounts  awarded  in  settlement  of  their  claims. 

It  was  also  ascertained  that  numerous  claimants  were  living  at  i 
remote  firom  either  of  the  established  paying  districts,  and  tb 
secure  payment  to  them  through  any  one  of  the  disbursing  o 
would  be  impossible,  without  entailing  expenses  largely  dispropo 
ate  to  the  amounts  involved.  A  plan  was  therefore  submitted  ^ 
led  to  an  arrangement,  by  the  Secretary  of  War  with  the  Postm 
General,  for  the  payment  of  such  claimants  through  the  postmasi 
or  nearest  to  their  respective  places  of  residence.  A  number 
already  been  paid  in  this  way,  and  the  system  is  found  to  work  ft 
bly.  As  a  further  aid  to  the  "discovery  of  the  claimants,"  a  cii 
letter,  copy  herewith.  A,  dated  March  18, 1873,  was  sent  to  certaii 
ators  and  Representatives.    Resort  was  also  had  to  advertising. 

Early  in  the  month  of  December,  1872,  it  was  discovered  that  ( 
borne  upon  the  records  of  the  late  Bureau  of  Refugees,  Freedmei 
Abandoned  Lands  as  paid,  were,  in  fact,  unpaid,  while  others  bo] 
unpaid  had  actually  been  paid.  It  therefore  became  necessary 
once  subject  said  records  to  a  careful  examination  and  comparisor 
those  of  the  accounting  officers  of  the  Treasury,  in  order  that  all 
sary  emendations  might  be  made  and  the  work  of  payment  be 
proceetled  with.  This  labor  occupied  about  one  month,  during 
period  all  payments  were  necessarily  suspended.  Until  the  discov 
the  errors  referred  to,  the  disbursing  officer  stood  in  constant  dan 
making  duplicate  payments,  or  of  rejecting  just  claims. 

By  Uie  act  of  March  3, 1873,  entitled  "An  act  to  place  colored  p< 
who  enlisted  in  the  Army  on  the  same  footing  as  other  soldiers 
bounty  and  pension,'^  a  very  large  number  of  colored  ex-soldiers 
become  entitled  to  bounty,  of  which  they  had  hitherto  been  depri^ 
reason  of  their  having  been  "slaves''  April  19, 1861.  Claims  und< 
act  are  filing  in  the  Office  of  the  Second  Auditor  of  the  Tre 
and  a  few  certificates  in  settlement  have  already  been  received  a 
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•ffice.  When  such  claims  come,  as  they  undoubtedly  will,  to  be  numer- 
msly  settled,  the  labors  of  this  office  will,  of  course,  be  proportionately 
inlarged. 

The  missing  and  defective  records  of  the  late  Bureau  have,  to  a  lim- 
bed extent,  been  supplied  by  the  late  Commissioner,  eighteen  packages, 
ontaining  records  of  various  descriptions,  including  books  of  "Letters 
eceived,"  "Letters  sent,''  and  "Indorsements,"  "Bounty  registers," 
lies  of  letters,  claims,  soldiers'  discharges,  &c.,  having  been  received, 
^he  bulk,  however,  of  those  indicated  to  the  late  Commissioner  by  letter 
►f  January  18, 1873,  has  not  been  produced. 

The  discontinuance,  under  the  circular  of  August  8, 1872,  of  the  pros- 
cutioni  of  claims  for  bounties  or  other  moneys  due  to  colored  soldiers 
^nd  others,  has  resulted  favorably  to  the  Government  by  a  large  saving 
►f  expenses. 

Correspondence  has  been  had  with  the  late  Commissioner  from  time 
o  time,  relative  to  subjects  involved  in  his  administration  of  the  late 
bureau. 

I  respectfully  submit,  as  a  part  of  this  communication,  my  reports 
lated  February  20, 1873,  August  4, 1873,  and  September  23,  1873,  (now 
>efore  the  War  Department,)  which  relate,  respectively,  to  the  condition 
►f  the  affairs  of  the  late  Bureau,  and  the  responsibility  and  accounta- 
>ility  of  the  late  Commissioner. 

The  tabular  exhibits  herewith,  submitted  by  the  chief  disbursing  offi- 
cer, will  indicate  the  financial  operations  during  the  fiscal  year  ending 
rune  30,  1873,  and  to  August  31, 1873. 

Very  respectfully,  general,  your  obedient  servant, 

THOMAS  M.  VINCENT, 
Assistant  AdjtUant-Oeneral. 

The  Adjutant- General  of  the  Army, 

Washin^ton^  D,  G. 

Approved  and  respectfully  submitted  to  the  Secretary  of  War. 

E.  D.  TOWNSEND, 

Adjutant-  General. 


(A.) 


War  Department,  Adjutant-Gexer^il's  Office, 

Washington^  March  18,  1873. 
To  Senators  and  Representatives  from  States  wherein  claimants  were  believed  to  be.] 
Sir  :  I  have  the  honor  to  inform  you  that  all  colored  soldiers  or  sailors,  or  their 
egal  representatives,  who  have  received  notice  from  the  Treasury  Department  that 
certificates  have  been  issued  in  settlement  of  their  claims  for  pay,  bounty,  prize-money, 
fcc.,  and  who  have  not  received  the  amounts  due  them,  can  now  be  paid  promptly, 
rithout  further  expense  to  claimants,  so  soon  as  this  Office  shall  have  learned  the  post- 
iffice  address. 

Therefore,  I  respectfully  request  that  you  will  inform  claimants  within  your  reach, 
kud  request  them  to  send  their  names,  with  post-oftice  address,  and  the  designation  oi 
he  company  and  regiment  in  which  the  service  was  rendered,  to  the  Adjutant-General 
Jnited  States  Army,  Washington,  D.  C. 

It  should  be  distinctly  understood  that  a  claimant  need  not  send  his  or  her  name, 
kc,  unless  he  or  she  shall  have  been  notitied  from  the  Treasury  Department  that  a 
«rtificate  in  his  or  her  favor  has  been  issued,  this  Office  not  having  to  do  with  cases 
max  to  that  action. 

Your  aid  in  the  matter,  as  indicated,  will  not  only  benefit  the  colored  claimants,  but 
►rove  advantageous  to  the  public  service. 

Very  respectfully,  yonr  obedient  servant, 

E.  D.  TOWNSEND, 

AdjutanUGea^al, 
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War  Department,  Adjutant-General's  Office, 

Chief  Disbursing  Office,  Frebdmen's  Branch, 
Washington  J  J).  C,  October  7,  18' 
Major  :  I  have  the  honor  to  submit  herewith  tabular  exhibits  ol 
finaucial  operations  of  the  disbursing  office  of  the  freedman's  br 
of  the  Adjutant-General's  Office  in  the  payment  of  pay,  bounty,  p 
money,  and  other  moneys  due  to  colored  soldiers,  sailors,  &c.,  u 
joint  resolution  of  March  29,  1867,  for  the  fiscal  year  ending  Jun 
1873,  and  embodying  also  a  separate  exhibit  of  the  like  operations 
July  1  to  August  31, 1873. 

Of  the  amount  ($100,000)  appropriated  by  Congress  to  defray 
expenses  attending  the  payment  of  bounties,  &c.,  for  the  year  en 
June  30, 1873,  there  has  been  expended  the  sum  of  $58,450.06,  lea 
an  unexpended  balance  of  $41,549.94. 

Much  attention  has  been  given  to  the  systematizing  of  the  get 
work,  and  under  the  system,  as  now  perfected,  all  settled  claims  ca 
paid  without  any  delay^  other  than  that  preceding  the  discovery 
identification  of  the  claimants. 

Very  respectfully,  your  obedient  servant, 

JAMES  MCMILLAN, 
Capt.  Third  Ar tiller y^  Chief  Disbursing  Offia 
Maj.  Thomas  M.  Ytncent, 

Assistant  Adjutant- General, 
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qsort  of  the  recruiting  service  from  October  1,  1872,  to  October  1, 1873, 

War  DEPART3IENT,  Adjutant-General's  Office, 

Washingtorij  October  14, 1873. 
Recruiting  for  cavalry,  artillery,  and  infantry  has  been  carried  on 
iring  the  past  year  in  the  principal  northern  and  western,  and  in  a  few 
'  the  southern  cities.  Owing,  however,  to  the  limited  sums  appropri- 
ed  for  this  service  for  the  last  fiscal  year,  several  rendezvous  which 
ight  have  been  maintained  in  small  towns  as  branches  to  those  located 
the  large  cities  have  been  discontinued.  On  the  same  account  it 
as  found  necessary  to  diminish  the  number  of  enlistments  by  raising 
le  standard  of  height  for  artillery  and  infantry  recruits,  in  order  to 
jep  down  the  expenses  of  the  recruiting  service.  From  this  cause  the 
giments  became  reduced  in  number  at  the  very  season  for  active  op- 
ations,  and  the  Department  had  not  the  means  to  strengthen  them. 
The  appropriation  for  the  present  year,  reduced  upon  the  original 
jtimate  made  by  this  Office,  will  towards  the  close  of  the  year  again  run 
lort.  Meantime,  however,  every  effort  will  be  made  to  fill  the  regi- 
ents  to  the  standard  allowed. 

Two  rendezvous  for  organizations  on  the  Pacific  coast  are  maintained 
ider  the  supervision  of  the  commanding  general.  Military  Division  of 
e  Pacific,  but  the  number  of  men  there  enlisted  is  insufficient  to  keep 
)  the  strength  of  the  organizations  in  that  section  of  the  country. 
There  is  a  rendezvous  for  the  Corps  of  Engineers  in  New  York  City, 
ider  charge  of  an  officer  of  that  corps. 

With  the  exception  of  those  stationed  on  the  Pacific  coast,  and  those 
cruiting  for  the  Battalion  of  Engineers,  all  recruiting  officers  enlist  for 
le  colored  regiments. 

A  few  officers  located  in  cities  \vhere  there  are  stations  for  the  signal- 
rvice  also  enlist  men  for  that  arm  of  the  service. 

E.  D.  TOWNSEND, 

Adjutant' OefieraL 

itement  ihowing  the  number  of  enliatmenta  and  re-enlistmenta  in  Ihe  Regular  Armjf  flrom 
October  1,  1872,  to  October  1, 1873 ;  compiled  from  reprots  forwarded  to  thiM  Office  b$  tuperim- 
^^ndents  of  the  recruiting  terrice,  ^-c. 


Regimeota,  Sc^. 


aonU  service , 

iint4CHi  tervlcfl 

dncMsr  BatUUton 

InAnce  Department. . 

litnry  Academy 

[iUerv  Sthool 

nal  Corps 

nance  sergeaoU 


iD^al-stewards  . 


^avalry 
onti  Cavalry.. 
I nl  Cavalry... 
irth  Cavalry.. 
ihCavaJry ... 
th  Cavalry... 
■enth  Cavalry 
;bth  Cavalry  . 


-ilf 

55  2 


4,131 

3,410 

177 

105 

37 

1 

909 

a 

21 

n 

45 
S5 
7 
70 
114 
34 


Regiments,  Sec 


Ninth  Cavalry 

Tenth  Cavalry 

First  Artillery 

Second  Artillery  . . . . , 

I  Third  Artillery 

!  Fourth  Artillery 

•  Fifth  Artillery 

First  Infantry 

,  Second  Infuntry 

Third  Infantry 

,  Fourth  Infantry 

Fifth  Infantry 

Sixth  Infantry 

Seventh  Infantry. . . . 

EiKhtb  Infantry 

Ninth  Infantry 

II  Tenth  Infantry 


111 


41 

131 

69 

105 
65 
56 
TJ 
47 
6a 
5.J 
8H 
0 

34 
39 
13 


Regimenta,  &o. 


II? 

5^« 


Eleventh  Infantry 

Twelfth  Infantry 

Thirteenth  Infantry 

Fourteenth  Infantry 

Fifteenth  Infantry 

Sixteenth  Inlkntry 

Seventeenth  Infiuitry  ... 

Eighteenth  Infantry 

Nineteenth  Infantry 

Twentieth  Infantry 

Twenty-tirst  Infantry 

Twentvi»<'cond  Infantry. . 
Twenty-third  Infantry . .. 
Twenty  fonrth  Infuntry.. 
Twenty-flflh  Infantry 


Total. 


M 

!• 

t 
« 

19 

03 
3 

1« 
Ul 

» 

t 
7 

1 
» 

Am. 


fuiK.— of  the  recriiit4  enlisted  for  m  muted  aervite,  61^3  were  for  colored  ravalrv. 

K.  1>.  'rOWXSKXD, 
'  AdJutant-agmermL 

V'AR  DifARTmLvr,  AwLTA.Tr-GKXKRAi;*  Omrr. 

Woihinyton,  Octobtr  4.  1^73. 
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Applioathnsfor  troops  from  October  10, 1872,  fc. — Continoed. 


Ace-mark. 

Applicant 

For  what  purpoae  required. 

)3— 73... 
8-73.... 

Jl_73 

Saperintondcint  of  Indian  aflkirt , 

Montana. 
P.  W.  Perry,  anperriaor  internal 

rerenne.  diairict  of  Yircinia. 

Weat  Virrinia,  Georgia.  Korth 

Carolina,  South   Carolina,  and 

Florida. 
Citiaena  of  Idaho 

Protection  of  Crow  agency  from  Sioux  and  other  boa- 
tile  Indiana. 
AasUtonce  in  breaking  up  UUoit  distiUeriea. 

For  protection  againat  Indiana. 

Escort  to  treasure  party  between  San  Francisco  and 

Omaha. 
Escort  to  treasure  party  from  Fort  Tuma  to  Tucaoo,. 

Aria. 
Escort  to  treasure  party  tnm  Kanaaa  City,  Ma,  to 

SanUF6,K.Mex. 
For  assistance  in  making  arreata. 

For  more  troops  in  Wyoming  Territory. 

Escort  tqgovemor  of  Texas  and  staff  from  Boggy  I>e> 

pot  to  f^rt  SUl  to  attend  Indian  councU. 
For  protection  of  Government  property  on  Bannoek 

and  Shoshone  reservation. 
To  support  agent  at  Red  Cloud  and  Whetatone  agco- 

cies. 
For  protection  from  Indians. 

13—73 

Secretary  of  the  Treatury 

53 

do    

Dl 

do    

33-73.... 

92—73.... 
54—73.... 

96—73.... 

United  Statea  depaty  marshal  in 
Kentooky. 

Biahop  Randell,  of  Colorado.  

InteriorJ)epartment.. 

do 

03—73.... 

do 

W— 73.... 

Citisena  of  Knox  County,  Kebraska. 
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REPORT 

OF 

THE    INSPECTOR-GENERAL. 


War  Department,  Inspector-General's  Office, 

Washington^  October  10, 1873. 
Sir  :  The  inspection  service  of  tbe  Army  during  the  past  year  has 
len  performed  in  conformity  with  the  requirements  of  General  Orders 
a.  87,  series  of  1872,  the  five  inspectors-general  having  been  exclu- 
rely  subject  to  the  orders  of  the  Secretary  of  War  and  the  General  of 
e  Army. 

My  own  duties,  for  the  most  part,  have  been  confined  to  the  charge  of 
e  Inspector-General's  Office,  at  the  headquarters  of  the  Army,  receiv- 
g  and  examining  inspection  reports,  and  extracting  therefrom  all  mat- 
es of  interest  to,  or  requiring  action  by,  the  Secretary  of  War,  the 
Bneral  of  the  Army,  and  the  heads  of  the  different  bureaus  of  the  War 
epartment ;  and  it  is  believed  that  much  important  information  has 
us  been  communicated  which  would  not  otherwise  have  come  to  the 
lowledge  of  those  officials. 

Inspectors-General  D.  B.  Sacket,  E.  Schriver,  K.  H.  Davis,  and  J.  A. 
ardie,  during  the  autumn  of  1872  and  the  winter  of  1872  and  1873, 
ade  careful  and  thorough  inspections  of  the  Department  of  the  South, 
part  of  the  Department  of  Texas,  the  entire  Department  of  the  Mis- 
uri,  and  the  Department  of  the  Gulf. 

Early  in  the  spring  of  1873  these  officers,  under  orders  from  the  Sec- 
tary of  War,  commenced  the  inspection  of  the  Departments  of  Arizona, 
»xas,  Dakota,  and  the  Columbia,  thoroughly  examining  into  the  con- 
bion  of  th^persmnel  and  materUl  of  the  Army  at  all  the  remote  and  wide- 
dispersed  posts,  stations,  and  depots  within  the  limits  of  those  depart- 
^nt^— excepting  Alaska — and  embracing  one  hundred  and  seventeen 
ilitary  posts,  garrisoned  by  eighteen  regiments  of  infantry,  seventeen 
mpanies  of  artillery,  and  eight  regiments  of  cavalry.  This  laborious 
rvice  involved  many  thousands  of  miles  of  wagon-travel,  for  the  most 
.rt  over  unsettled  sections  of  country  infested  by  hostile  savages,  and 
cupied  each  officer  from  seven  to  nine  months. 
Besides  this,  other  minor  inspections  and  investigations  have,  from 
ne  to  time,  been  made  by  these  officers,  thus  occupying  all  their  time, 
d  involving  voluminous  reports,  which  have  been  made  without  the 
penditure  of  a  dollar  for  clerical  assistance. 

Inspector-General  Hardie,  at  the  request  of  the  general  commanding 
e  Military  Division  of  the  Pacific,  and  by  authority  of  the  Secretary 
War,  previous  to  inspecting  the  Department  of  the  Columbia,  visited 
e  headquarters  of  the  expedition  against  tbe  Modoc  Indians,  and  made 
rtain  inspections  and  reports  for  the  division  commander. 
In  a  letter  from  General  Schofield  to  Colonel  Hardie,  dated  April  21, 
73,  is  the  following : 
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In  order  that  the  public  service  may  derive  the  fullest  benefit  from  your  tour 
spectiou  in  the  Department  of  the  Columbia,  I  request  that  your  inspections  m 
extended  to  all  branches  of  the  military  service,  so  far  as  it  can  be  done  withe 
teifering  with  the  plans  or  wishes  of  the  department  commander ;  and  that  all  < 
fftuits,  or  defects  you  may  discover  be  pointed  out  to  the  officers  concerned,  an< 
rected  at  once  as  far  as  practicable. 

The  instructions  that  may  thns  be  given  to  young  and  inexperienced  officers  i 
of  the  greatest  benefits  expected  from  your  visit  to  the  frontier  posts. 

«  •  •  •  •»  •  • 

Substantially  similar  requests  were  made  of  the  other  inspec 
general  by  the  commanders  of  the  departments  of  "Texas,*^ 
South,''  "the  Gulf,"  "Dakota,"  "Arizona,''  and  "the  Columbia,' 
in  accordance  with  their  instructions  from  the  War  Department,  pr 
reports  were  made  directly  to  those  commanders,  upon  all  matters  ^ 
were  deemed  of  interest  to  them,  or  which  required  their  action,  a 
is  believed  that  those  reports  received  immediate  action  at  the  han 
the  department  commanders. 

The  inspectors-general  report  that  the  commanders  of  the  de 
ments  above  named  rendered  great  assistance  to  them  in  the  execi 
of  their  duties,  by  directing  that  the  most  ample  facilities  sboul 
afforded  them  to  investigate  every  branch  of  the  service  at  all  the  ] 
and  stations  within  their  respective  commands.  The  inspectors'  re] 
also  show  that  the  officers  generally  gladly  availed  themselves  oi 
opportunity  afforded  by  their  visits  to  ask  instruction  relative  t 
correct  interpretation  of  doubtful  points  of  law,  regulations,  and  oi 
and  upon  other  mooted  questions  regarding  the  proper  performai 
militiuy  duties ;  and  it  seems  tQ  me  reasonable  to  presume  that  tl 
tended  and  diversified  experience  of  these  officers,  both  in  the  stafl 
line  of  the  Army,  eminently  qualify  them  to  give  suitable  answers  to  ( 
tions  of  this  character,  as  well  as  sound  advice  and  instruction  to  y 
and  inexperienced  officers. 

This,  besides  promoting  social  harmony,  will  doubtless  tend  to 
duce  uniformity  in  the  manner  of  performing  military  duty  in  diffi 
departments  and  localities,  and  will  unque8|)ionably  fortify  and  en 
age  zealous  and  competent  officers  in  their  action,  and  thus  greatlj' 
duce  to  the  discipline  and  efficiency  of  the  Army. 

Assistant  Inspectors-General  E.  Jones,  A.  Baird,  and  E.  H.  Ludin 
have  during  the  year  been  attached  to  the  head-quarters  of  the  mil 
divisions  of  "  the  Pacific,"  "  the  Missouri,"  and  "  the  Atlantic,"  rei 
ively.  Their  reports  show  they  have  been  actively  and  usefully  eng 
in  the  duties  pertaining  to  their  positions,  and,  it  is  believed,  to  th 
tire  satisfaction  of  their  commanding  officers. 

Col.  J.  V.  Bomford,  Eighth  Infantry ;  Lieut.  Col.  J.  P.  Hatch,  F( 
Cavalry,  and  Capt.  G.  B.  Eussell,  Ninth  Infantry,  for  a  portion  oi 
year  acted  as  assistant  inspectors-general,  but  have  been  relieved. 

Maj.  W.  H.  Lewis,  Seventh  Infantry  5  Maj.  A.  W.  Evans,  Third 
airy,  and  Capt.  W. W.  Sanders,  Sixth  Infantry,  are  respectively  atta 
to  tne  head-quarters  of  the  Departments  of  Dakota,  Arizona,  anc 
Gulf,  as  acting  assistant  inspectors-general. 

In  compliance  with  the  requirements  of  the  system  instituted  b; 
Secretary  of  War,  in  General  Orders  No.  87,  series  of  1872,  scrutin 
examinations  have  been  made  of  the  accounts  of  all  officers  who 
made  important  disbursements  of  public  money  during  the  year, 
funds  received  and  expended  by  them,  with  the  balances  they  rep< 
due  the  United  States,  have  been  carefully  compared  and  verifle 
official  statements  obtained  from  the  Treasury  Department  and  d 
itories. 


Digitized 


by  Google 


INSPECTOR-GENERAL.  87 

If  this  system  continues  to  be  strictly  carried  out  in  accordance  with 
the  order,  it  is  believed  that  few  losses  will  occur  to  the  United  States, 
IS  it  seems  hardly  possible  that  a  defalcation  can  be  concealed  or  over- 
looked for  any  great  length  of  time,  and  it  is  gratifying  to  state  that  no 
embezzlement  and  but  three  cases  of  misapplication  of  funds  have  been 
reported  during  the  year,  the  latter  being  small  sums  which  probably 
(vill  not  result  in  any  loss  to  the  Government. 

The  inspectors  report  that  in  some  cases  the  monthly  balances  of  pub- 
lic funds  on  deposit,  with  the  numbers  and  amounts  of  checks  drawn, 
Eire  not  regularly  furnished  disbursing  officers  by  the  depositories,  which 
prevents  verifying  their  check-book  balances  with  those  of  the  depos- 
itories. 

The  inspection  reports  show  that  the  troops  have  been  well  supplied 
with  clothing  during  the  year,  although  the  new-pattern  uniform  has 
not  yet  reached  some  of  the  more  distant  posts.  Subsistence  supplies 
have  been  abundant  and  of  good  quality,  but  at  a  great  many  posts 
complaints  have  been  made  that  large  excesses  of  officers*  and  canned 
stores  have  accumulated  and  become  damaged  by  age  to  such  an  extent  • 
as  to  render  it  necessary  to  sell  them  at  much  less  than  cost.  At  some 
of  the  posts  three  and  tour  years'  supply  of  certain  perishable  articles 
are  reported  on  hand.  Whether  this  surplus  resulted  from  over-esti- 
mates or  from  the  stores  being  furnished  in  excess  of  requisitions,  or 
from  the  changes  of  troops,  I  am  unable  to*say,  but  this  condition  of 
things  has  resulted  in  losses  to  the  United  States,  and  may,  it  is 
believed,  be  to  a  large  extent  avoided  in  the  future  if  the  post  commis- 
saries and  post  commanders,  with  the  officers  who  fill  the  requisitions, 
are  h^ld  to  a  rigid  accountability  that  they  call  for  and  supply  no  more 
than  is  necessary. 

Complaints  have  been  made  to  the  inspectors  by  the  officers  at  many 
posts  that  their  predecessors,  on  being  relieved,  have  carried  away  files 
of  orders,  books,  and  other  records  which  properly  pertain  to  the  posts ; 
which  practice  should  be  promptly  corrected  by  orders. 

Inspector-General  Davis  states,  in  his  annual  report,  that  post  quar- 
termasters do  not  generally  keep  a  proper  morning  report,  accounting 
for  their  employes,  public  animals,  and  forage  and  iiiel  received,  issued, 
and  remaining  on  hand^  this  he  regards  as  an  important  report,  which, 
if  properly  kept,  would  avoid  some  discrepancies  which  might  otherwise 
occur. 

The  inspections  during  the  year  have  also  disclosed  the  fact  that  at 
several  posts  large  deficiencies  of  forage  have  existed,  which  the  offi- 
cers responsible  have  in  some  instances  claimed  resulted  from  great 
i^hrinkage  in  the  dry  atmosphere  of  the  plains.  There  are  good  reasons 
for  believing,  however,  that  in  some  cases  these  deficiencies  have  arisen 
from  want  of  proper  care  on  the  part  of  quartermasters  in  weighing 
and  receiving  the  forage  from  contractors  or  predecessors. 

Public^  animals  picked  up  astray  or  coming  into  x>ossession  of  quar- 
termasters otherwise  than  by  regular  transfer,  as  well  as  forage  ren- 
tered  surplus  by  short  issues,  have  not  in  all  cases  been  taken  up  and 
accounted  for  until  the  attention  of  the  authorities  was  called  to  the 
facts  by  the  inspectors. 

These  irregularities  are,  however,  exceptional,  the  inspection  reports 
indicating  that  the  officers  performing  the  duties  of  quartermasters  are 
generally  improving  in  zeal  and  efficiency ;  that  better  care  is  taken  of 
public  property,  and  more  regard  manifested  for  economy  and  other 
interests  of  the  service  than  heretofore. 

All  the  facts  above  stated  have  been  reported  by  the  inspectors  to 
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department  commanders,  who  have,  it  is  believed,  taken  prompt  m( 
ures  to  investigate  and  correct  the  irregularities. 

To  prevent  soldiers  under  charges  from  being  confined  for  long  peri 
previous  to  trial,  it  is  suggested  that  post  commanders  be  inves 
with  authority  to  present  for  trial,  before  general  courts-martial,  ca 
not  of  an  unusual  character,  that  have  arisen  subsequent  to  the  order 
of  the  court,  without  the  charges  being  first  referred  to  departm 
commanders,  which,  at  some  remote  posts,  consume  six  weeks'  time,  i 
frequently  involve  the  necessity  and  expense  of  convening  anot 
court-martial. 

Notwithstanding  the  fact  that  the  condition  of  the  soldier  in  our  Ar 
has  been  greatly  ameliorated,  and  liis  pay  end  allowances  increased, 
recent  regulations  and  legislation,  and  although  the  aggregate  num 
of  desertions  in  the  past  fiscal  year  has  been  about  five  hundred  ] 
than  during  the  previous  year,  yet  the  desertions  have  continued 
such  an  extent  as  to  still  constitute  an  evil  to  the  service  of  the  gr< 
est  magnitude.  Many  remedies  have  been  suggested  as  preventive 
this,  one  of  the  most  heinous  of  military  crimes,  which  involves  not  o 
an  entire  disregard  of  soldierly  honor,  but  a  deliberate  act  of  perju 
yet  nothing  seems  to  have  had  the  desired  effect.  But  few  desert 
have  been  apprehended  on  the  frontier,  for  the  reason  that  in  mi 
localities  they  have  been  protected  by  the  citizens,  who  do  not  geners 
appreciate  the  turpitude  ef  the  crime. 

One  of  the  inspectors-general  has  suggested  a  remedy  which  appe 
to  me  worthy  of  consideration.  It  is,  that  desertion  be  constituted 
legislative  enactment  as  a  felony  cognizable  by  the  civil  courts  of  cr 
inal  jurisdiction,  the  offenders  to  be  arrested  by  marshals  and  deputi 
like  other  criminals,  but  this  jurisdiction  to  be  concurrent  with  milit 
courts. 

This,  it  is  believed,  would  have  the  effect  of  educating  and  impre 
ing  the  public  mind  with  a  proper  sense  of  the  criminality  of  the  oflcB 
and  prevent  evil-disposed  persons  from  harboring  deserters. 

It  would,  in  my  judgment,  greatly  augment  the  efficiency  of  the  Ar 
were  more  instruction  given  to  recruits  previous  to  sending  them 
organizations  from  the  recruiting  depots. 

Since  the  reduction  of  the  Army  to  the  existing  standard,  urgent  a 
for  recruits  to  fill  vacancies  in  the  different  regiments  upon  the  front 
have  generally  prevented  them  being  kept  at  the  depots  more  thai 
week  or  two,  and  they  frequently  join  their  companies  knowing  nothi 
of  the  use  of  arms,  or  even  the  position  of  a  soldier.  Whereas  if  tl 
were  properly  instructed  for  three  months  at  the  recruiting  depots  tl 
would  be  proficient  in  the  company  exercises. 

The  majority  of  the  troops  are  now  doing  duty  in  the  Indian  count 
where  they  are  not  only  required  to  perform  service  as  arduous  a 
hazardous  as  in  time  of  war,  but  they  are  often  compelled  to  proci 
material  for  and  build  their  own  quarters,  which,  with  their  other  inc 
pensable  fatigue  duties,  consumes  so  much  of  their  time  that  it  is  i 
quently  impossible  to  give  them  much  systematic  military  instruct] 
at  the  military  posts  on  the  frontier. 

Besides,  the  exigencies  of  the  service  very  often  leave  but  one  cc 
missioned  officer  with  a  company,  and  his  time  is  so  much  taken  up  w 
scouting,  escorting,  and  his  other  multifarious  duties,  that  he  can  gi 
but  little  attention  to  drills  or  other  military  teaching. 

I  deem  it  proper  to  remark  here  that  the  adoption  of  the  new  code 
Army  Begulations,  recently  submitted  to  Congress  for  approval,  will  p 
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de  remedies  for  most  of  the  irregalarities  and  evils  that  have  been 
entioned. 

The  old  Army  Regulations  of  1863,  which,  under  the  act  of  July  28, 
^66,  are  to  continue  in  force  until  the  adoption  of  a  new  bode,  do  not 
eet  the  existing  exigencies  of  the  service.  Indeed,  they  have  been  so 
tered  and  amended  by  laws  and  orders,  that  it  often  requires  consider- 
)le  study  and  research  to  determine  their  actual  signification  -  Besides, 
lis  edition  is  now  exhausted,  with  but  few  tatt^^  copies  extant^  so 
lat,  unless  something  is  done  soon,  it  may  be  truly  said  that  our  Army 
ive  no  regulations. 

The  officers,  for  the  most  part,  are  exceedingly  desirous  that  a  new 
»de  which  they  can  comprehend  should  be  speedily  promulgated.  In 
ew  of  this,  and  the  additional  fact  that  the  regulations  now  before 
ongress  will  settle  many  mooted  military  questioD3  that  have  never 
;en  touched  upon  in  former  editions,  and  this  in  accordance  with 
Hnions  of  the  best  military  minds  we  have  ever  had  in  service,  and  as 
.  my  judgment  they  are  in  other  respects  eminently  adapted  to  the 
Listing  necessities  of  the  service,  I  beg  leave  again  most  respectfully 
\  recommend  the  early  action  of  Congress  upon  them. 
Respectfully  submitted. 

R.  B.  MAROY, 
In8p€ct4)r'GeneraL 
The  Adjutant-General  of  the  Army.     • 


Digitized 


by  Google 


Digitized 


byGoogle 


REPORT  OF  THE  JUDGE -ADVOCATE -GENERAL 


Digitized 


by  Google 


Digitized 


by  Google 


REPORT  OF  THE  JUDGE -ADVOCATE -GENERAL 


Digitized 


by  Google 


Digitized 


by  Google 


EEPORT 

OF 

THE   JODGE-ADVOCATE-GENERAL. 


War  Department,  Bureau  of  Military  Justice, 

WasMngtonj  D.  C,  October  1, 1873. 
Sir  :  In  compliance  with  instrnctions  of  circular  of  the  13th  ultimo,  I 
have  the  honor  to  submit  for  your  consideration  the  following  statement 
of  the  business  of  this  Bureau  since  the  date  of  my  last  annual  report,  of 
October  1, 1872 : 

1.  Number  of  records  of  military  courts  received,  reviewed,  and  regis- 
tered, 16,088. 

2.  Number  of  special  reports  made  upon  court-martial  proceedings, 
and  applications  for  remission  of  sentences,  and  upon  the  miscellaneous 
questions  of  law,  &c.,  referred  for  the  opinion  of  the  Bureau,  823. 

3.  Abstracts  of  proceedings  of  trials  furnished  to  the  proper  officials 
of  the  War  and  Treasury  Departments,  1,737. 

4.  The  copies  of  records  furnished  under  the  ninetieth  article  of  war  to 
parties  tried  by  military  courts  have  amounted  to  7,723  pages. 

The  amount  of  business  thus  performed  during  the  past  year  varies 
little  from  that  reported  for  the  year  preceding. 

The  work  of  systematically  arranging,  indexing,  &c.,  the  voluminous 
official  papers  of  the  late  Provost-Marshal  Baker,  heretofore  reported  as 
in  progress,  has  been  completed  during  the  current  year. 
EespectfuUy  submitted. 

J.  HOLT, 
Jtidge-Advocate-  OeneraL 
Hon.  W.  W.  Belknap, 

Secretary  of  War. 
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War  Department, 
Quartermaster  General's  Ofi  ice, 

Washingtonj  D.  0.,  October  10, 1373. 
General  :  I  have  the  honor  to  forward  herewith,  for  the  informcitioii 
f  the  honorable  Secretary  of  War,  a  report  of  the  operations  of  the 
iaartermaster'8  Department  during  the  fiscal  year  ending  on  the  30th 
ay  of  June,  1873,  in  duplicate. 

Very  respectfully,  your  obedient  servant, 

M.  0.  MEIGS, 
Quartermaster  General,  Bvt.  Maj.  Oen.,  JJ.  8,  A. 

he  Adjutant-General  of  the  Army. 
7  w 
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QUARTBRMASTBB  GBNEEAI^'S  OFFICE, 

WashingUmy  D.  0.,  October  10, 1873. 
Sm:  I  have  the  honor  to  sabmit  the  anuaal  report  of  operations  ot 
e  Qaartermaster's  Department  during  the  fiscal  year  ending  30th  June, 
73.  I 

the  Ist  July,  1872,  the  halance  on  account  of  appropriation  for  yeara 
irior  to  let  July,  1870,  remaining  to  credit  of  the  Quartermaster's  De- 

lartment  in  the  Treasury  undrawn,  was  by  report  of  last  year ,.  $2,290, 164  71 

lount  placed  to  the  credit  of  appropriations  during  the  year  by  depos- 
ts  of  funds  for  redistribution,  and  of  amounts  received  from  sales  to 

>fficers  of  public  property  purchased  prior  to  July  1, 1870 373, 035  81 

lount  expended  for  other  Department's  prior  to  JuJ^  1, 1870,  and  ro- 
unded by  them  during  the  last  fiscal  year 424,428  85 

3,087,6:d9  37 
quisitions  on  settlements  made  at  the  Treasury  of  claims  and  ac- 
jounts 1,449,743  37 

lance  to  the  credit  of  appropriations  for  periods  prior  to  July  1, 1870, 

•emaining  in  the  Treasury  June  30, 1873 .-. 1,637,886  00 

Appropriations  for  the  fiscal  year  ending  June  30, 1871. 

lance  in  the  Treasury  July  1,  1872 $272,862  2^ 

lount  placed  to  the  credit  of  appropriations  dnrins  the  year  by  deposits 
)f  funds  for  redistribution,  and  of  amounts  derivea  from  sales  to  officers 

>f  public  property  purchased  during  the  year  ending  June  30, 1871 8, 374  55 

lonnt  expended  for  other  Departments  during  the  fiscal  year  ending 

Fune  30, 1871,  and  refunded  by  them  during  the  last  fiscal  year 33, 838  70 

Total !315,075  50 

mitted  to  disbursing  officers  during  the  year,  on  requests  of 

;he  Quartermaster  General $550  65 

quisitions  on  settlements  made  at  the  Treasury  of  claims  and 

iccounts 55,019  45 

55,570  10 

lance  in  the  Treasury  June  30, 1873 259,505  40 

Appropriations  for  the  fiscal  year  ending  June  30, 1872. 

lance  in  the  Treasury,  July  1, 1872,  of  amounts  appropriated  by  acts 

>f  Congress  approved  March  3, 1871,  and  May  18, 1872 $99, 863  39 

propriation  for  deficiencies,  act  of  Congress  approved  March  3,  1873.    1, 110,000  00 
ansportation  of  insane  volunteers,  act  of  Congress  approved  May  18, 

1872 1,000  00 

Qount  placed  to  the  credit  of  appropriations  during  the  year  by  depos- 
its of  funds  for  redistribution,  and  of  amounts  derived  principally  from 
tales  to  officers  of  public  property  purchased  during  the  year  ending 

rnne30,1872 t 331,024  32 

aount  expended  for  other  Departments  during  the  fiscal  year  ending 

June  30, 1872,  and  refunded  during  the  last  fiscal  year 21 ,  199  92 

Total 1,563,087  63 
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Remitted  to  disbnrsing  officers  during  the  year  on  requests 
of  the  Quartermaste  rGeneral $148,296  84 

Requisitions  on  settlements,  made  at  the  Treasury,  of  claims 

andacconntd 384,078  67 

$532, 

BabnceintheTreasury  July  1,1873 .•- 1,030. 

Appropfiations  far  ikefi9cal  year  ending  June  30, 1873. 

Appropriations  for  fiscal  year $12,114, 

Appropriations  for  deficiencies,  act  of  March  3, 1873 1, 570, 

8o  much  of  the  $200,000  appropriated  by  the  act  of  March  3, 1873,  for 
preservation  of  clothingand  equipage  from  moth  and  mildew,  during 
the  year  ending  June  30, 1874,  as  was  nsed  during  the  year  ending 
June  30, 1873,  the  appropriating  act  rendering  it  available  in  that 

year 150, 

Amount  placed  to  the  credit  of  appropriations  during  the  year  by  de- 
posits of  funds  for  distribution,  and  of  amounts  derived  principally 
Rom  sales  to  ofllcers  oc  public  property  purchased  during  the  year 

ending  June  30, 1873 16, 

Amount  expended  for  other  Departments,  and  refunded  by  them  during 
the  fiscal  year ^ 

ToUl 13,850, 

Remitted  to  officers  for  disbursement  on  requests  of  the 
Quartermaster  General $13,365,168  96 

Requisitions  on  settlements  ipade  at  the  Treasury  of 
claimsaud  accounts 22,032  52 

Transferred  to  the  Ordnance  Department  for  the  manu- 
facture of  knapsacks,  canteens,  and  great-coat  stra]>s.  41,953  33 

Balance  in  Treasury  June  30, 1873 421, 

The  acconots  and  vonchers  which  have  been  examined  in  this 
since  the  last  annual  report  show  disbarseuieuts  as  follows : 

On  account  of  appropriations  for  years  prior  to  the  fiscal  year  ending 

June30,  1872 $1,843,1 

For  the  fiscal  year  ending  June  30, 1872 H,041,l 

For  the  fiscal  year  ending  June  30,  1873 5, 6:^5,  < 

Total 15,524,1 

Appropriations  are  charged  with  these  disbarsements  as  follows 
AppropriatUnu  for  the  Quarfemuuter^e  Department 


Prior  to 
July  1, 1871. 


1871. 


il  y^AT 
L-18TO. 


1873-1873. 


To 


RefniUr  mpplies 

Incidental  expenaee 

Porcbase  of  cavalry  and  artillery  bones . . . . . 

Barracks  and  qiiart«rs 

Army  transportation 

If  il«aj7e,  transportation  of  offioers'  ba^l^age . . 
Pnrcbasp.  manufacture,  and  preserration  of 

cJotbin^,  camp  and  garrison  equipage 

Purclia se  of  stoves 

National  cemeteries 

Hospitals 

Headstones 


1376.  804  66 

165, 975  38 

375  00 

895. 676  75 

950,684  96 

486  39 

10. 499  36 
18,145  31 
8,900  32 


$2, 940, 066  23 

903. 317  10 

181,8-29  23 

1,081,257  06 

2, 213, 396  60 


•2, 


182.432 
705. 951 
47, 391 
793,  619 
347,823 


491, 445  92 

16. 593  65 

156,456  29 


413, 158 
10,527 
62,921 

8. 2-24 
1,814 


Total 1,836,548  13 


7, 984, 362  08 


5, 573.  863  24 


15.499 

1,776 

229 

2,170 

4,520 


915 

45 

228 


15.394 
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•e-proof  balldinf^s  at  JeffersoDvlJle  Depot, 


mv  contingencies 

V  Department 

I>sistenc«  Department. 

»dical  Department 

1  nance  Department . . . 

lian  Department 

diers'  Home 


Total. 


Prior  to 
July  1, 1871. 


$142  50 

1,555  26 

3  25 

7B2  43 


4, 574  56 


7,057  00 


Fiscal  year 
1871-1872. 


•51, 584  12 

71ft  82 

978  07 

2  25 

1,900  72 

56  00 

2,112  65 

84  32 


57, 437  95 


Fiscal  year 
1872-1873. 


164.269  70 
500  00 


64, 769  70 


101 


Total. 


$115,853  82 

1.362  39 

2.533  33 

4  50 

St.  683  IS 

56  00 

6,687  21 

84  39 


129.264  65 


At  the  close  of  the  fiscal  year  the  balances  remaining  in  the  hands  of 
ticers  aud  not  needed  to  discharge  liabilities  incurred  daring  the  fiscal 
(ar,  and  payable  out  of  these  balances,  were  called  in  aud  transferred 
officers  who  found  themselves  deficient  in  funds  to  pay  for  supplies 
id  services  purchased  or  rendered  under  orders  of  their  commanders. 
This  money,  scattered  all  over  the  United  States  and  Territories  among 
me  three  hundred  disbursing  officers,  has  not  yet  been  all  brought  into 
e  Treasury,  and  the  process  of  settlement  of  outstanding  accounts  is 
ill  going  on.  It  appears  that  these  balances  thus  collected  will  not  be 
flicient  to  pay  for  all  the  supplies  purchased  and  services  rendered, 
d  a  deficiency  estimate  has  accordingly  been  submitted,    it  amount^. 

^lar  sapplies $206,  OOO* 

ndental  expenses 241,000 

my  transportation 592,  OOd* 

rraoks  aud  quarters 127,000- 

Total 1.166,000> 

The  principal  deficiency  is  in  the  appropriation  for  transportation ;. 
t  there  are  also  deficiencies  in  regular  supplies,  incidental  expenses,, 
d  barracks  and  quarters. 

It  is  impossible  for  any  human  intelligence  to  predict  the  exact  nature 
d  cost  of  the  military  operations  of  a  nation  during  a  period  of  twelve- 
>nths,  which  begins  nearly  twelve  months  after  the  estimate  is  made, 
rhe  average  ordinary  general  expenses  of  the  Army  do  not  differ 
eatly  from  year  to  year,  but  the  separate  items  differ  greatly,  as 
anges  are  more  or  less  frequent  in  the  stations  of  the  troops,  and  as 
w  posts  are  established  and  new  districts  occupied. 
Ihe  estimates  of  this  office  are  based  upon  experience,  and  whea 
luced  it  is  not  always  possible  for  the  War  Department  to  so  regulate 
3  military  movements  aud  to  control  the  cost  of  articles  given  by  law 
d  regulations  to  the  troops  in  certain  definite  quantities  as  to  keep- 
thin  the  appropriation. 

rhe  law  gives  to  officers  and  men  certain  fixed  supplies  of  clothing,, 
quarters,  of  transportation,  and  when  the  appropriations  are  deficient, 
3  officers  find  themselves  in  the  dilemma  of  failing  to  provide  what  the 
V  requires  them  to  supply^  or  of  incurring  liabilities  beyond  the  amount 
the  appropriations.  Whichever  course  is  taken  violates  law. 
rhe  forms  and  methods  of  keeping  and  making  accounts  and  returns, 
the  Quartermaster's  Department  have  been  improved  and  simplified 
the  issue  of  General  Orders  No.  64,  October  26, 1871:  No.  08,  No 
mber  4,  1871;  No.  7,  February  21, 1872,  and  No.  98^  November  14,. 
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1872.  These  foar  orders  publisb  In  compact  form  the  existing  reg 
titns  for  making  returns  of  money  and  of  property,  and  those  wl 
govern  the  system  of  transportation  of  military  material  and  of  tro< 

They  have  now  been  in  operation,  the  two  former  for  nearly  tjwo  ye 
and  the  latter  for  one  year,  and  the  annual  reports  of  officers  doing  d 
in  the  Quartermaster's  Department  are  bearing  almost  unanimous  tc 
mony  to  the  advantages  in  simplicity  and  intelligibility  of  the  forms 
system  now  in  use  and  established  by  these  general  orders. 

I  regret  to  see  in  the  system  of  regulations  recommended  to  the  1 
Department  by  a  board  of  officers,  and,  under  the  law  of  July  15,  II 
communicated  to  Congress,  a  proposition  to  transfer  from  theQuai 
master's  Department  to  the  Commissary  Department  a  large  portioi 
the  duties  of  this  Department. 

The  Quartermastei^s  Department  has  always  had  as  one  of  its  spe 
duties  the  transportation  of  all  military  stores.  It  is  organized 
trained  especially  to  this  duty,  and  there  can  be  no  doubt  that  i 
plicity,  and  economy,  and  efficiency  In  military  operations  are  1 
secured  by  committing  such  an  important  branch  of  the  service 
some  one  military  department.  Hence,  I  consider  as  likely  to  be  v 
injurioos,  should  it  be  adopted,  the  proposition  to  transfer  to  the  S 
sistence  Department  the  transportation  and  storage  of  subsistence  i 
plies. 

The  proposition  is  that  the  Subsistence  Department  shall  be  respc 
ble  for  and  have  control  over  the  transportation  of  its  supplies ;  \ 
commissaries,  in  addition  to  purchasing  and  issuing  as  heretofore,  s 
contract  for  all  transportation  of  their  supplies,  wherever  rail  or  w 
transportation  can  be  contracted  for  or  hired ;  that,  when  supplies 
to  be  transported  to  posts  away  from  rail  or  water,  the  commissary  s 
make  requisition  on  the  quartermaster,  at  the  point  where  such  sup( 
leave  rail  or  water,  for  Government  wagons  and  teams  for  their  trans 
tation.  If  the  quartermaster  cannot  furnish  these,  the  commissar 
hire  wagons  or  contract  for  the  delivery  of  the  supplies  at  the  plac 
destination ;  and  at  points  of  transshipment,  if  there  are  no  suits 
store-houses,  the  commissary  to  hire  or  build  such  as  are  needed.  1 
if  adopted,  will  transfer  to  the  commissary  a  large  part  of  the  dutic 
the  quartermaster.  It  will  establish  two  great  parties  competing  aga 
each  other  at  all  importiint  strategic  points  for  transportation.  The 
cer  of  each  department  will  have  as  a  first  duty  the  success  of  his 
department  of  the  service,  the  fultillment  of  the  orders  he  receives, 
there  is  but  one  steamboat,  the  quartermaster  and  the  commissary 
compete  for  its  control,  and  the  prices  of  freight  will  advance. 

If  there. is  a  scant  supply  of  wagons,  of  mules,  or  of  oxen,  the  s 
competition  will  spring  up.  Instead  of  one  department  dealing  with 
owners  of  the  steamboat,  the  railroad,  the  wagon,  the  inland  mule  oi 
train,  ther^  will  be  two,  each  acting  in  the  interest  of  the  same  pa 
the  United  States,  but  competing  and  bidding  against  each  other, 
too,  instead  of  one  department  and  one  set  of  officers,  as  heretofore, 
Btructingor  renting  the  requisite  storehouses,  there  will  be  two  com 
ing  for  the  lease,  and  as  the  quartermaster  will  have  no  footing  in 
commissary  store-houses  there  will  be  two  store-houses  erected  or  h 
at  the  expense  of  the  Treasury  instead  of  one.  Responsibility,  too, 
be  divided  and  weakened.  The  couimissary  is  to  do  these  things  « 
his  goods  leave  the  railroad  or  steamer  in  case  the  quartermaster  ia 
able  to  furnish  the  wagons  and  has  no  spare  store  houses^ 

There  are  other  provisions  in  the  draft  of  these  regulations,  as  prii 
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\y  Confess,  H.  E.  Beport  85,  which  make  radical  changes  in  the  poei* 
ions  of  large  numbers  of  officers. 

The  Qaartermaster's  Department  has  been  recognized  by  law,  and  by 
egulations  and  orders,  as  a  part  of  the  general  staff  of  the  Army.  In  it 
promotion  and  rank  are  regulated  as  a  part  of  the  staff.  These  proposed 
egalations  propose  to  change  all  this,  and  to  remand  certain  most  im- 
portant departments  of  the  staff  to  a  separate  and  anomalous  condition 
A  part«  of  a  special  staff  or  administrative  service  or  sapply-branches 
>f  the  service. 

The  experience  of  many  years  in  this  country,  and  observation  of  the 
ourse  of  military  events  here  and  elsewhere,  which  in  the  lifetime  of 
bis  generation  have  been  on  a  very  great  scale,  both  at  home  and 
.broad,  have  conclusively  vindicated  the  system  of  this  country  which 
[ives  to  all  officers  of  the  staff  of  the  Army  on  whose  intelligence,  skill, 
nd  zeal  the  application  and  support  of  the  physical  and  moral  power  of 
he  soldier  depend,  military  rank  and  military  responsibility.  This  prin* 
iple  has. been  lately  introduced.even  into  the  Kavy.  It  secures  a  higher 
rder  of  service,  greater  zeal,  intelligence,  ardor,  and  integrity,  and 
low  the  draft  of  new  regulations  proposes  to  cripple  and  weaken  this 
ystem  by  driving  these  several  corps  of  intelligent  officers  out  of  the 
position  and  standing  in  which  they  have  won  honor  to  themselves, 
[one  credit  to  the  Army,  and  good  service  to  their  country  in  time  of  its 
greatest  need. 

While  the  system  of  reports  and  accounts-  has  been  simplified  by  the 
€tion  of  the  War  Department  in  the  publication  of  these  general  orders^ 
dgislation  has  introduced  into  all  the  accounts  of  this  office,  and  of 
lundreds  of  disbursing  officers,  a  serious  difficulty  and  complication. 
iSach  officer  of  the  Quartermaster's  Department  who  disburses  money 
las  occasion  to  expend  it  under  several  of  the  different  heads  of  appro- 
priation. Though  he  may  have  a  large  sum  of  money  to  his  credit  and 
ubject  to  his  check,  he  may  be  unable  to  pay  a  just  bill  for  forage  or 
or  services  because  he  has  none  of  that  particular  appropriation  on  hand. 
?his  increases  nearly  nine*fold  the  entries  in  his  accounts.  It  often  occa- 
ions  delay  in  payment  of  the  public  creditor,  and  by  complicating  the 
ccounts  increases  the  liability  to  errors  and  disallowances.  Both  the 
fficer  and  the  public  creditor  suffer,  and  the  Treasury  suffers  in  many 
Fays,  as  each  disbursing  officer  must  have  a  working  balance  under 
ach  head  of  appropriation ;  the  total  amount  lying  to  his  credit,  un- 
sed,  in  the  public  depository  must  be  much  greater  than  if,  out  of  any 
um  to  his  credit,  he  was  alio  w'ed  to  pay  any  just  account.  The  remedy 
or  this  evil — and  it  is  a  great  one — would  be  the  making  of  the  appro- 
nations  for  the  Quartermaster's  Department  under  a  single  title. 

While  the  total  gross  sum  needed  for  the  service  of  this  Department 
an  be  estimated  for  any  ordinary  year  with  considerable  accuracy,  it 
)  not  possible  to  secure  absolute  accuracy  in  each  of  the  million  items 
rhich  go  to  make  up  the  sum  total,  or  in  the  several  divisions  under 
rhich  it  has  been  customary  to  present  these  estimates  to  Congress, 
t  would  be  much  better  to  appropriate  for  the  Quartermaster's  Depa^^ 
lent  in  one  gross  sum  equal  to  the  aggregate  of  the  estimate,  and  thus 
implify  accounts  and  secure  the  prompt  and  certain  payment  of  the 
ublic  creditor.  AH  dealers  now  charge  something  for  the  risk  of  delay 
rhich  experience  shows  them  that  the  present  system  too  often  causes. 

The  report  of  the  officer  in  charge  of  the  branch  of  this  office  which 
xamines  the  accounts  of  disbursing  officers  sets  forth  in  detail  the 
^convenience  and  injury  to  the  service  arising  from  this  system,  and 
lie  report  (H.  R.  No.  87,  Forty-second  Congress,  third   session)  by 
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the  Committee  on  Expenditares  in  the  War  Department,  printed 
the  House  of  Eepresentatives,  also  very  forcibly  presents  the  ca«e. 

The  following  table,  which  gives  the  balances  remaining  in  TreaBc 
on  account  of  the  Quartermaster's  Department  on  the  30th  Jui 
1873,  will  show  the  complication  of  accounts  caused  by  the  requiremc 
of  the  law  to  treat  each  head  of  appropriation  under  each  year  at 
separate  and  distinct  appropriation,  to  be  drawn  upon  and  account 
for  separately.    There  are  forty-three  separate  appropriations. 

Baluncea  of  appropriations  untbrawn  by  the  Quartermaaier's  Department,  July  1, 1873. 


Prior  to  July 

1,1870. 

1870-187L 

1871-1872. 

1873-1878. 

1873-187- 

Rc*gular  aapplies 

1363. 400  86 
154,588  71 
51.773  50 
19S,  194  02 

182. 068  05 

63.330  62 

12.331  39 
45. 075  91 

$89,263  98 
128. 227  05 
22,109TJ 
79.902  32 
684.684  14 

11.688  55 
3,  813  40 
7.692  96 

32,  952  33 
156,541  92 

H500,00< 
1,300,00( 

Incidental  exp^iMA 

Purchase  of  horses ^.. 

Barracks  and  quarters 

350, 00( 
1  700  00( 

Transportation  of  the  Array . . . 

TransporUtion  of  officers'  bag- 

ga  tf ft 

801.844  32 

29.883  66 
76, 312  66 

8,597  38 

4,493,09< 

nintHingnrthAAripy  rrr 

47.  IfiO  5.S 

36,488  90 
40  00 

4  53 

1.045,03' 

Stoves -. 

34.  493  37  •                21  60 

Xational  cemeteries 

'715,  m 

Hoapitals 

533  00 

15,  473  49 

9, 157  57 

183,  860  25 

10, 000  00 

100, 00( 

Kxi>''nfK'A  of  sales. 

.............. 

Head-stones 

1,000,00( 

Monnroeut  at  Salisbury,  X.  C. . 
Presorration  of  olotUng 



:::::::::::::: 

50.00( 

1 

Total 

1, 637, 936  00  1      9S9-  505  40 

1,030,713  13 

421, 191  00 

14, 812, 13^ 

The  number  of  money -accounts  and  of  property-returns  examin 
during  the  past  year  is  not  so  great  as  in  previous  years.  This  is  d 
in  great  measure  to  the  increased  difficulty  of  the  settlement  und< 
the  act  of  3d  June,  1870.  But  at  this  time  all  accounts  and  returns  f 
years  prior  to  1873  have  been  examined,  and  nearly  all  those  for  first  qu^ 
ter  of  1873  have  been  examined.  Those  for  the  second  quarter  of  18 
are  now  in  course  of  examination,  and  the  examination  of  those  for  t 
third  quarter,  which  has  just  closed,  will  be  commenced  before  all  a 
received  from  officers.  The  work  of  examination  may  therefore  be  sc 
to  be  up  to  date. 

The  Quartermaster's  Department  is  charged  with  the  duty  of  provi 
ing  the  means  of  transportation,  by  land  and  water,  for  all  troops  ai 
all  material  of  war.  It  furnishes  the  horses  of  the  artillery  and  cavali 
and  horses  and  ipules  for  the  trains.  It  provides  and  distributes  clol 
ing,  tents,  camp  and  garrison  equipage,  forage,  lumber,  and  all  mai 
riai  for  camps  and  for  shelter  of  troops  and  of  stores.  It  builds  bi 
racks,  hospitals,  storehouses ;  provides  wagons  and  ambulances  ai 
harness,  except  for  cavalry  and  artillery  horses^  builds  or  charU 
ships,  steamers  and  boat^  docks  and  wharves ;  constructs  and  repa 
roads,  railways,  and  bridges ;  clears  out  obstructions  in  rivers  and  hi 
bors  when  necessary  for  military  purposes;  pro\ides,  by  hii*e  or  pi 
chase,  grounds  for  military  encampments  and  buildings;  pays,  general 
all  expenses  of  military  operations  not  by  law  expressly  assigned  to  soi 
other  department;  and,  finally,  it  provides.and  maintains  military  ce 
eteries,  in  which  the  dead  of  the  Army  are  buried. 

Food,  arms,  ammunition,  medical  and  hospital  stores  are  purchas 
and  issued  by  other  departments,  but  the  Quartermaster's  Departme 
transports  them  to  the  place  of  issue,  and  provides  store-houses  for  th( 
preservation  until  consumed.    The  corps  of  officers  upon  whom  all  the 
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atles  fall  has  been  reduced  by  time  until  it  is  not  able  to  fill  well  every 
ost  at  which  an  officer  of  activity  and  ability  is  needed.  Its  ranks 
lionld  be  now  opened  ta  promotion  and  appointment. 
Many  officers  of  the  line,  finding  themselves  charged  with  heavy  re- 
onsibility  as  acting  assistant  quartermastera,  and  having  insufficient 
ssistance,  at  frontier  posts,  ask  that  the  enlistment  of  post  quarter- 
laster-sergeants  may  be  allowed  by  law.  Such  non-commissioned 
fficers,  selected  for  experience  and  fidelity  shown  in  actual  service, 
ould  be  very  useful.  They  would  remain  at  posts  in  charge  of  the 
roperty  when  the  garrison  changed,  and  thus  would  preserve  knowl- 
[Jge  and  responsibility  now  often  lost  through  the  frequent  change  of 
Qicers.  Such  officers  also  ask  that  some  compensation  may  be  granted 
lem  for  the  risk  which  they  incur  in  the  disbursement  of  public  money, 
nd  for  the  responsibility  involved  in  the  care  of  large  amounts  of  pub- 
c  property. 

I  have  the  honor  to  renew  the  recommendation  heretofore  made,  that 
n  allowance  of  $10  per  month  be  made  in  addition  to  the  pay  of  every 
neofficer  who  is  detailed  by  proper  authority  as  acting  assistant  quar- 
jrmaster  of  a  military  post,  when  such  detail  is  properly  reported  to 
nd  approved  by  the  War  Department.  Such  an  allowance  is  only  just, 
nd  it  would  relieve  the  service  from  the  feeling  that  heavy  duties  are 
nposcd  by  such  detail  without  any  recognition  or  compensation.  Such 
uties  are  important,  and  they  should  1^  sought  by  good  officers,  not 
nposed  upon  the  slothful  or  unwilling. 

About  three  hundred  and  eighty  officers  of  the  line  act  every  year  for 
ome  portion  of  the  time  as  acting  assistant  quartermasters. 
The  officers  of  the  regular  establishment  of  the  Quartermaster's  De- 
lartment,  all  of  whom  have  served  through  the  late  war  and  have  had 
luch  experience,  are  stationed  at  the  more  important  depots  aqd  posts, 
ret  many  posts,  involving  heavy  responsibility  in  money  and  property, 
nd  calling  for  good  judgment,  integrity^  and  zeal,  are  occupied  by  sub- 
Items  of  the  line,  on  duty  as  acting  jassistant  quartermasters. 
The  expenditures  of  the  Quartermaster's  Department  have  been  dis- 
ributed  throughout  the  country  among  the  several  military  departments 
nd  divisions,  and  the  principal  purchasing  and  supply  depots,  as  fol- 
>ws: 

Omittances  to  disbnrsinff  officers  in  the  Military  Division  of  the  At- 
lantic  : $448,872  59 

Of  which  there  was  sent  to— 

Apartment  of  the  East $335,267  20 

department  of  the  Lakes 113,605  39 

o  the  Military  Division  of  the  Missouri 6,230,133  79 

Of  which  there  was  sent  to— 

Apartment  of  the  Missouri 1,024,892  80 

department  of  the  Platte 1,135,670  93 

department  of  Dakota 85^,154  35 

department  of  Texas 1,748,234  29 

Hstrict  of  New  Mexico 451,308  25 

)epot  at  Chicago 499,756  46 

)epot  at  Saint  Louis 516,116  71 

'o  the  Military  Division  of  the  Pacific 3,066,342  37 

'o  the  Military  Division  of  the  South 1.020,054  64 

Of  which  there  was  sent  to — 

)epartment  of  the  South 695,792  61 

)epartmentoftheGulf 324,'262  03 

'o  the  principal  depots 2,364,295  84 

Of  which  there  was  sent  to — 

Few  York 349,760  33 

V'ashington 726,071  52 

Philadelphia 1,108.110  20 

effersonviUe 180,353  79 


Digitized 


by  Google 


106  KEPORT  OF  THE  SECRETAEY  OP  WAR. 

To  officers  in  immediate  charge  of  national  cemeteries $137, 104 

To  independent  posts 98,484 

Of  which  there  was  sent  lo^ 

West  Point,  N.  Y $44,905  74 

Springfield  armory,  Mass 2,431  68 

Fort  Colomhus,  New  York  Harbor 826  50 

Cavalry  depot,  Saint  Louis 3,800  93 

Newport  Barracks,  Ky 7,55137 

Colambus  arsenal,  Ohio 1,223  50 

Indianapolis  arsenal,  Ind 789  10 

Watertown  arsenal,  Mass 11,838  60 

Allegheny  arsenal.  Pa .' 2,557  00 

Watervliet  arsenal,  N.  Y 10,261  25 

Frankford  arsenal,  Pa 200  00 

PikesTille  arsenal,  Md : 317  11 

Augusta  arsenal,  Ga 2,3:^  30 

Kennebec  arsenal,  Me 805  93 

Benicia  arsenal,  Cal 4,148  73 

Detroit  arsenal,  Mich, 892  46 

Eocklshind  arsenal,  111 3,597  (58 

Total  amount  remitted 13,365,188 

Bemittances  from  the  appropriation  for  the  fiscal  year  ending  Jui 
30, 1873,  have  been  made  as  follows : 

Regular  supplies : 

Fuel $1,128,956  68 

Forage ^. 3,197,430  06 

Straw 84,801  60 

SUtionery 94,894  89 

Stoves 88,615  23 

Total  regular  supplies $4,594,700 

Incidental  expenses 1,300,380 

Horses,  cavalry  and  artillery 292,714 

Barracks  and  quarters : 

Rent  of  quarters  foroflScers.. $323,092  00 

Rent  of  store-houses,  offices,  commutation  of  quarters  for 

enlisted  men,  &c 312,318  03 

Bnildinff-material  for  repairs 550,161  64 

New  huildings  authorized : 281,356  26 

Total  harracks  and  quarters 1,466,928 

Army  transportation 4,325,601 

Clothiufi^and  equipage 858,412 

National  cemeteries 250,729 

Hospitals 84,526 

Stoves 10,000 

Preservation  of  clothing  and  equipage  from  moth  and  mildew 150, 000 

Mojave  claims,  (special  appropriation) 14, 219 

Head-stonee 16,133 

Expenses  of  sales 842 

Total  amount  remitted 13,365,188 

INSPBCTION   BRANCH. 

To  this  branch  of  this  office  are  committed  the  keeping  of  records 
stations  and  duties  of  officers,  of  correspondence,  the  examination 
repoits  of  inspection,  of  reports  of  boards  of  survey,  the  filing  and  pi 
servation  and  distribution  of  orders  and  circulars.  Through  this  brani 
of  the  office  about  180,000  papers  pass  and  are  recorded  yearly.  Lis 
of  the  officers  of  the  Quartermaster's  Department,  and  of  officers  of  tl 
line  who  have  served  in  the  Quartermaster's  Department  during  tl 
year,  with  their  stations  and  duties,  will  be  found  attached  to  tl 
report. 
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IKDBBTED  RAILROAD  COMPANIES. 

it  the  close  of  the  war,  ander  execative  orders  of  8th  Angast  and  14th 
October,  l&^,  there  were  sold  on  credit  to  various  railroad  coinpauies, 
principally  in  the  South,  railroad  material  to  the  appraised  value  of..  $7, 556, 033  95 
rhere  remained  due  and  uupaid  from  certain  of  these  railroads  on  30th  of 

June,  1872.., 4,734,442  43 

During  the  past  fiscal  year,  interest  and  expenses  accrued  upon  this  debt 

to  the  amount  of 101,573  95 

Payments  duriug  the  year,  on  account,  have  amounted  to 151, 303  44 

^n  the  30th  June,  1873.  the  debf  uncollected  amounted  to 4, 658, 924  07 

axclusive  of  the  sum  of  $25,788.87  due  from  the  New  Orleans  and  Ohio 
Railroad,  which  debt  is  lost  by  the  bankruptcy  of  the  company.  The 
total  collections  on  account  of  this  debt,  to  30th  June,  1873,  amount  to    5, 116, 605  53 

The  earlier  collections,  being  reimbursements  of  the  Quartermaster's 
Department  for  property  originally  purchased  with  its  appropriations, 
were  applied  to  its  service,  reducing  the  amounts  of  the  annual  estimates 
for  appropriations ;  but  since  the  passage  of  the  law  of  May  8,  1872, 
requiring  all  proceeds  of  sales  of  public  property  to  be  deposited  in  the 
rreasury,  to  credit  of  miscellaneous  receipts,  these  collections  have  taken 
that  course.  Fifty  railroads  originally  availed  themselves  of  the  privi- 
leges of  the  executive  orders.  Thirty  of  them  have  paid  their  debts  in 
full  with  interest.  Twenty  now  remain  in  debt  to  the  United  States  on 
this  account. 

A  full  statement  of  these  accounts  accompanies  this  report;  to  it 
reference  is  made  for  detailed  information. 

Against  some  of  the  roads  greatly  in  default  suits  have  been  com- 
menced in  the  United  States  courts. 

Since  my  last  report  the  suit  against  the  Nashville  and  Decatur  Rail- 
road has  been  compromised  and  settled  by  the  Secretary  of  War,  under 
authority  of  the  act  of  3d  March,  1871,  (16  Stat.,  chap.  119)  for  the  sum 
of  $70,000,  of  which  $6,000  was  paid  in  cash,  the  balance  to  be  paid  in 
ten  years  from  Ist  July,  1872,  with  interest,  semi-annually,  at  the  rate 
of  5  per  cent,  per  annum,  secured  by  bond  and  lien  upon  the  property 
of  the  company,  guaranteed  by  the  Louisville  and  Nashville  Railroad, 
and  by  decree  of  the  United  States  circuit  court  affirming  the  liability, 
and  to  be  enforced  by  execution  in  case  of  default. 

Other  suits  are  yet  unsettled,  for  details  in  reference  to  which  I  refer 
to  the  report  of  Major  Ludington,  the  officer  in  charge  of  the  transpor- 
tation branch  of  this  office,  which  accouipauies  this  report. 

Some  of  the  roads  largely  indebted  to  the  Government,  and  which 
have  given  bond  for  the  application  of  their  postal  earnings  to  the  pay- 
ment of  their  debt,  refuse  or  persistently  neglect  to  give  the  order  for 
the  payment  of  their  earnings,  which,  in  the  judgment  of  the  Post- 
Office  Department,  is  necessary,  before  the  money  can  be  thus  applied. 
Some  of  these  earnings  have  thus,  under  the  law,  lapsed  into  the  Treas- 
ury ;  other  considerable  amounts  are  locked  up.  They  are  not  turned 
over  to  the  roads,  but  not  being  turned  over  to  this  Department  it  can- 
not credit  the  debt  account  of  the  railroads  with  them. 

Some  provision  of  law  for  the  collection  of  this  money  and  settlement 
of  the  debt,  so  far  as  it  will  go,  is  desirable. 

TRANSPOBTATION.  ' 

The  General  Order  No.  98,  of  1872,  establishing  the  improved  system 
of  transportation,  has  been  distributed  to  officers  of  tlie  Army  and  to 
all  railroads  and  transportation  companies  having  dealings  with  this 
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office.    It  is  foand  to  be  satisfactory  to  the  officers  and  to  the  pub 
with  whom  they  deal. 

The  total  movement  of  transportation  daring  the  year,  thus  far  i 
ported,  amounts  to  72,860  persons,  8,148  beasts,  and  164,125,223  poun 
of  material. 

Tlie  cost  of  railroad  transportation  during  the  ye^r  amounts 
$1,235,579.43,  of  which  accounts  for  $921,514.87  have  been  settled 
transmitted  by  this  office  to  the  Treasury  for  settlement. 

The  movement  over  the  Pacific  Railroad  has  been: 


Kame  of  railroad. 

Na  of  per- 
sona moved. 

No.ofbeast« 
moved. 

Freight 
pounds. 

nnkm  Pacillo 

6,166 

3,034 

1,951 

223 

1,763 

63 

390 

36 

21.697, 

Central  Pacific  of  California 

2, 444, 

KanMui  Pacific 

\711, 
3,544, 

Sionx  Ci tv  and  Pacific 

Total 

11,374 

3,258 

33,397. 

The  cost  of  this  service  is  estimated  at: 

For  the  Union  Pacific  Railroad •. |445,501 

For  the  Central  Pacific  Railroad 136,598 

For  tbe  Kansas  Pacific  Railroad 14U.797 

For  the  Sioux  City  and  Pacific  Railroad 2,402 


Total  valne  of  service  of  the  Pacific  railroads  during  the  year ......    734, 298 

Until  the  passage  of  the  act  of  3d  March,  1873,  one-half  the  earnini 
of  these  roads  for  military  transportation  was  paid  in  cash,  on  proof 
service,  and  the  other  half  was  retained  by  the  Treasury  to  be  used 
jiayment  of  the  interest  on  the  United  States  bonds  issued  to  thei 
Since  the  passage  of  that  law  the  whole  of  these  earnings  have  be( 
withheld  by  the  Secretary  of  the  Treasury,  but  it  is  charged  against  tl 
appropriations  for  transportation  of  the  Army. 

The  earnings  of  the  Pacific  railroads  in  the  previous  fiscal  yea 
ending  June  30,  1872,  were  $800,857  5  in  the  year  ending  June  30, 187 
$707,047.99. 

WAGK)N  AND  STAGE  TRANSPORTATION. 

By  wagon  we  moved  during  the  year  756  passengers,  32,004,635  ponn< 
of  material;  by  stage,  1,380  passengers,  3,648  pounds  of  material.  Tl 
cost  of  wagon  transportation  was  $997,94^.44;  of  stage  transportatio 
$59,319.29. 

Thirty-two  contracts  for  wagon  transportation  are  reported  durii 
the  year. 

The  existing  contract  for  wagon  transportation  from  the  line  of  tl 
new  Atchison,  Topeka  and  Santa  F^  Kailroad,  and  from  the  Kansa 
Pacific  and  Denver  and  Rio  Grande  Railroads^  to  posts  in  the  Depai 
ment  of  Missouri,  and  in  Texas  and  New  Mexico,  and  to  Camp  Apach 
Arizona,  is  at  the  rate  of  90f  cents  per  100  pounds  per  one  hundred  mile 
This  is  a  considerable  reduction  from  the  previous  contracts,  whic 
averaged  $1.17^. 

The  existing  wagon  contract  rates  in  Texas  generally  show  a  materij 
reduction  in  price,  attributable  to  the  extension  of  railroads  into  tl 
interior,  the  shortening  of  the  wagon  routes,  and  the  avoidance  of  tl 
routes  through  the  heavy  soils  and  wet  climate  of  the  coast. 
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On  the  Pacific  coast  the  rates  have  slightly  increased.  Tlje  demand 
for  transportation  due  to  the  Modoc  war,  carried  on  during  the  rainy 
season,  will  account  for  this  increase.  That  campaign  was  very  de- 
structive to  the  means  of  transportation. 

WATBB  TBANSPOBTATION. 

By  water  the  movement  has  been  of  37,789  persons  and  2,026  beasts, 
and  55,467,201  pounds  of  stores.  The  cost  of  this,  so  far  as  the  bills 
have  been  settled,  was  $760,973.58. 

Three  small  steamers  and  two  schooners  owned  by  the  United  Staters 
have  cost  during  the  year  $37,413.19.  Twelve  vessels  have  been  hired 
or  chartered  during  the  year,  at  a  cost  of  $43,056.76.  Both  these  sums 
are  included  in  the  aggregate  cost  of  transportation  by  water,  reported 
above.. 

During  the  past  fiscal  year  accounts  and  claims  for  transportation 
service  rendered  in  previous  years  have  been  paid,  or  transmitted  from 
this  oflftce  to  the  Treasury  for  payment,  amounting  to  $652,409.17. 

CONTBACTS  FOB  BEGULAB  AND  MISCELLANEOUS  SUPPLIES. 

During' the  year  614  contracts  for  supplies  were  reported  to  this  office, 
as  follows :  For  forage,  230  contracts  for  20,318,814  pounds  of  oats  or 
barley,  19,372,472  pounds  of  corn,  30,744  tons  of  hay,  439,000  pounds 
of  bran  ;  11  for  2,508  tons  of  straw ;  30  lor  22,011  tons  of  coal ;  144  lor 
84,022  cords  of  wood ;  37  for  49,075  bushels  of  charcoal ;  4  for  construc- 
tion of  quarters ;  47  for  transportation ;  7  for  horses  and  mules;  12  for 
clothing,  camp  and  garrison  equipage ;  16  for  national  cemeteries,  and 
many  for  miscellaneous  supplies  and  services. 

FOBAaE,  STBAW,  AND  FUEL.  • 

The  issues  of  these  supplies  have  been :  Corn,  588,488  bushels ;  oats, 
939,690  bushels;  barley,  172,870  bushels;  hay,  48,588  tons:  fodder,  116 
tons;  straw,  3,292  tons;  bran,  55,084  bushels.  Of  wood,  the  issue  waa 
130,786  cords;  of  authratic  coal,  16,937  tons;  of  bituminous  coal, 
15,300  tons. 

ANIMALS. 

One  thousand  nine  hundred  and  thirty-eight  horses,  costing  $255,- 
160.19,  were  bought  during  the  year.  The  avemge  cost  in  California 
was  $110.11;  in  the  Department  of  the  Columbia,  $115;  Department 
of  the  Missouri,  $126.36;  in  Texas,  $132.46;  Dakota,  $139. 

In  addition  to  occasional  purchases  of  horses  to  supply  losses,  1,200 
remounts  were  authorized  this  spring  for  the  several  cavalry  regiments, 
Bts  follows :  For  First  Cavalry,  none ;  Second  Cavalry,  175  -,  Third  Cav- 
alry, none;  Fourth  Cavalry,  175;  Fifth  Cavalry,  160;  Sixth  Cavalry, 
100;  and  Seventh,  Eighth,  Ninth,  and  Tenth  Cavalry,  each  150.  Those 
for  the  Second,  Sixth,  Seventh,  and  Tenth  Regiments  were  purchased 
in  Missouri,  Iowa,  and  adjoining  States ;  those  for  the  Fifth,  in  Cali- 
fornia; those  for  the  Fourth,  in  Texas;  those  for  the  Eighth,  at  Leaven- 
i¥orth  and  iti  Colorado,  and  those  for  the  Ninth,  at  points  desig- 
nated by  the  general  commanding  Department  of  Texas.  These  pur- 
chases were  made  by  boards  of  officers  assembled  by  the  department 
jommanders,  each  board  consisting  of  a  quartermaster  and  one  or  two 
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officers  of  the  regiment  for  which  the  horses  were  inteuded.  The  boai 
moved  through  the  districts  assigned  for  their  operations ;  publish 
their  wants  by  posters,  and  purchased  from  farmers  and  stock-rais^ 
direct,  without  intervention  of  middlemen.  The  result  has  given  sat 
faction,  and  the  system  secured  good  horses  at  fair  prices. 

MULES. 

Two  thousand  three  hundred  and  ninety-seven  mules  were  purchae 
for  the  trains  at  a  cost  of  $328,033.02.  The  greater  number  of  th< 
were  bought  for  the  expedition  to  escort  the  Northern  Pacific  Railro 
surveying  party  from  Fort  Abraham  Lincoln,  on  the  Missouri,  to  a 
beyond  the  Yellowstone  River.    The  average  cost  of  mules  was  $lt 

One  thousand  and  fifty-one  horses  were  sold  for  $46,624.43;  ^ 
mules,  for  $9,313.06.  The  proceeds,  $55,937.49,  have  been  deposited 
the  Treasury  to  the  credit  of  miscellaneous  receipts. 

Four  hundred  and  twenty-four  horses  and  489  mules  are  reported 
have  died,  and  158  horses  and  100  mules  to  have  be^n  lost  or  sto] 
during  the  year,  and  the  number  in  service  at  the  close  of  the  year  w 
10,130  horses  and  10,425  mules. 

ARMY  WAGONS  AND  HARNESS.  • 

There  are  .reported  in  service  3,107  wagons,  126  spring-wagons,  5 
ambulances,  23,411  sets  of  wagon-harness,  2,148  sets  of  ambulance-h 
ness,  all  serviceable. 

The  stock  of  wagons  in  the  Army  has  suffered  by  use  and  age.  E  v 
those  kept  in  store  have  deteriorated  by  dry-rot  and  by  attacks  of  insec 
to  which  hard  timber  is  liable,  so  that  many  oi  tbose  in  use  were  un 
liable  and  unfit  to  be  used  on  a  long  march.  The  Yellowstone  ex] 
dition,  in  Department  of  Dakota,  was  outfitted  with  a  new  train,  a 
many  new  wagons  have  been  sent  to  other  departments  to  replace  th< 
which  had  failed  or  threatened  to  fail. 

Five  hundred  and  fifty  new  wagons  were. purchased  during  the  ye 
Two  hundred  and  fifty,  purchased  in  open  market  to  meet  the  emergen 
of  the  immediate  outfit  of  the  Yellowstone  expedition,  cost  $175  ea( 
Contracts  were  made  for  the  others,  giving  more  time  for  the  manuf 
ture,  at  $149.50  each. 

The  train-wagon  used  for  many  years  in  the  operations  of  the  Unit 
States  Army  before  the  war  is  of  excellent  design  and  constrnctic 
In  the  very  dry  climate  of  the  higher  plains,  and  in  the  deserts  of  t 
Colorado  and  Gila,  exposed  to  a  scorching  heat,  and  in  an  atmosph< 
without  moisture,  the  timber  shrinks  and  cracks.  The  wagonbuild( 
of  this  country  have  for  several  years  been  experimenting  with  metal 
hubs,  many  of  which  have  been  patented.  Of  some  of  the  best 
these,  many  thousands  are  now  annually  made  and  put  into  use.  I  i 
lieve  that  some  of  them  will  prove  to  be  better  fitted  for  use  in  the  < 
tremely  dry  climates  than  wood,  and  samples  of  each  of  those  whi 
appeared  to  be  best  have  been  purchased  and  distributed  to  posts  in  t 
most  trying  climates  for  trial.  The  change  is  an  important  one,  and  v 
not  be  made,  generally,  unless  the  result  of  these  trials  is  conclusive 
favor  of  some  one  of  the  metallic  hubs. 

HOBSE-SHOES  AND  SHOEINGhMATERIAL,  SMITHS^  AND  SADDLERS'  TOO: 

Under  the  provisions  of  General  Orders  No.  2,  War  Department,  I 
jutantGeneraPs  Office,  January  2, 1873,  the  supply  of  tools  and  of  sh( 
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or  shoeing  cavalry  and  artillery  horses  was  transferred  from  the  Qnar- 
ermaster's  Department  to  the  Ordnance  Department,  and  large  quan- 
ities  of  these  materials  and  tools  purchased  by  the  Quartermaster's 
department  have,  under  that  order,  been  transferred  to  the  officers  of 
he  Ordnance  Department. 

The  Quartermaster's  Department  must  still  keep  smiths  and  tools  for 
*epair  of  its  wagons,  and  for  shoeing  the  draught  animals,  at  every  post, 
md  when  there  are,  as  is  frequently  the  case,  no  enlisted  farriers  with  a 
)ody  of  cavalry,  its  officers  are  still  called  upon  to  provide  for  shoeing 
;heir  horses.  Thus  two  establishments  are  kept  up  throughout  the 
nilitary  service  to  do  the  same  thing,  which  appears  not  to  be  an  efficient 
)r  economical  arrangement. 

EPIZOOTIC. 

The  epidemic  catarrh  which  traversed  the  continent  during  the  past 
rear,  visited,  it  is  believed,  every  military  post,  and  attacked  a  great 
najority  of  the  horses  and  mules  of  the  military  establishment.  It  ap- 
peared early  in  New  York  and  its  vicinity,  aud  a  method  of  treatment 
tdopted  by  Brevet  Major-General  Ingails,  assistant-quartermaster  gen- 
eral, upon  the  advice  of  the  veterinary  surgeons  of  New  York,  was 
printed  and  distribifted  to  military  posts : 

Headquarters  Department  op  the  East, 

Office  Chief  Quakterbiarter, 

New  York  Ci%  October  28, 1872. 
[Cinmlar.l 

Tbe  attention  of  officers  and  agents  in  charge  of  public  animals  belonging  to  the 
^aartermaster's  Department  in  tbe  Department  of  tbe  East  is  called  to  tb'e  **  epizootic 
jatarrh"  now  prevalent  among  horses.  They  are  directed  to  observe  the  following 
*nles  for  the  treatment  of  this  disease,  and  U*  report  results  to  this  office  at  the  end  of 
}he  present  month,  and  every  ten  days  thereafter,  nntil  the  dijsease  disappears. 

It  is  assamed  that  the  stables  are  always  kept  clean,  dry,  and  well  ventilated,  with 
[)lenty  of  fresh  air  and  sanlight,  when  possible.  It  is  also  assumed  that  the  horses  are 
aever  overworked,  but  properly  exercised  at  all  times,  whether  sick  or  well,  and  that 
bhey  are  fed  with  wholesome  forage,  regularly  groomed,  and  kept  warm. 

RUFUS  INGALL8, 
Col,  and  AssU  Q.  Qen,,  Bvt.  Maj,  Gen.,  U,  8.  A.,  Chitf  Quariermaeter, 

Rules  for  the  treatment  of  the  disease. 

On  the  first  appearance  of  the  disease  give  the  horse  a  thorough  steaming  with  hot- 
foiled  oats,  placed  in  a  bag,  and  so  fastened  to  the  head  that  the  steam  from. the  oats 
Brill  be  inhaled.  Repeat  this  until  the  discharge  from  the  nostrils  is  free  and  of  a 
aatnral  color.  Then  take  leather,  or,  what  is  better,  carbolic  disinfectant,  in  grains 
like  large-sized  cannon-powder,  place  it  in  a  shallow  pan,  and  burn  it  where  the  horse 
evill  be  obliged  to  breathe  it. 

If  the  throat  is  sore,  ^which  generally  will  be  the  case,)  apply  frequently  hot  vinegar, 
rubbing  it  well  with  the  hand,  and  wrap  the  throat  in  flannel,  dipped  in  vinegar. 
Sponge  out  the  nostrils  frequently  with  warm  vinegar.  Blanket  well,  night  and  day, 
t>ut  not  enough  to  produce  sweating,  and  give  plenty  of  fresh,  clean  bedding. 

Give  several  bran  mashes,  with  from  one-half  to  one  ounce  of  powdered  niter  in 
Mbch,  and  use  linseed-meal  or  flax-seed  in  the  oats.    Use  tepid  water  in  the  mash. 

The  hay  and  oats  should  be  moistened  with  water — preferably  tar- water. 

Most  cases  if  taken  in  time  will  yield  to  the  above  treatment;  but  should  the  attack 
be  very  severe,  accompanied  with  considerable  fever,  ai^  very  sore  throat,  instead  of  tbe 
nnegar,  an  embrocation  of  equal  parts  of  linseed-oil,  turpentine,  tincture  of  can- 
^arides,  and  hartshorn  should  be  rubbed  in  night  and  morning. 

Powell's  embit>cation  is  very  good. 

Give  as  a  drench,  night  and  morning,  the  following : 

Spirits  of  nitric  ether 1  ounce. 

Laudanum 4  drams. 

titrate  of  potassa * 3  drams. 

SVator 1  pint. 

Mix. 
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Should  the  horse  refase  his  feed,  offer  him  frequently  thin  gmel,  with  a  handl 
pulverized  slippery-elm  bark,  and  licorice-root  stirred  in  it. 

When  convaJesciug,  exercise  gently  daily,  and  stimnlate  the  appetite  witb 
following  ball : 

Extract  of  gentian 6di 

Powdered  ginger 2d] 

Mix.  ' 

A  handful  of  wood-ashes  mixed  with  a  little  salt,  thrown  into  the  feed-troug 
the  horse  to  lick  ap,  will  be  relished  by  him  and  be  beneficial. 

At  a  later  date  the  Secretary  of  War  communioated  to  this  o 
the  following  simple  prescription,  with  directions  to  conimuiiicate  i 
all  officers  of  the  Army  iu  charge  of  public  animals : 

One  teaspooufnl  of  chlorate  of  potash  twice  a  day  to  four  horses,  put  iu  a  pi 
water,  and  let  each  horse  drink  his  proportion. 

These  two  prescriptions  were  thus  made  known.  The  losses  by  d< 
from  the  disease  were  very  small,  but  the  operations  of  supply  \ 
everywhere  delayed  and  deranged  as  long  as  the  disease  prevailed, 
was  very  hurtful,  during  its  prevalence,  among  the  animals  employe 
hauling  supplies  to  the  troops  operating  against  the  Modocs,  and  f 
time  it  dismounted  the  cavalry  in  that  campaign,  as  also  in  Arizona 

THE  YELLOWSTONE  EXPEDITIONS. 

In  the  summer  of  1872  an  expedition  left  the  Missouri  Biver  to  es 
a  party  of  engineers  to  explore  a  line  for  the  Northern  Pacific  Raili 
to  the  valley  of  the  Yellowstone.  This  march  showed  that  the  wai 
trains,  composed  of  wagons  purchased  during  the  war,  had  outli 
their  usefulness,  and  for  the  larger  expeditiou  organized  in  the  mc 
of  June  of  the  present  year,  it  was  necessary  to  procure  a  large  n 
ber  of  new  wagons  and  many  mules.  One  hundred  and  fifty 
wagons  were  supplied,  which,  with  about  lifty  reported  to  be  good 
available  in  Dakota,  completed  the  train ;  1,058  mules  were  purchs 
and  forwarded  to  Fort  Abercrombie,  where  the  mules  were  brol 
organized  into  trains,  fitted  with  harness,  and  supplied  with  teauisl 
under  the  direction  of  Captain  Dandy,  assistant  quartermaster,  du: 
the  months  of  April  and  May.  This  train  consisted  of  two  huuc 
and  two  C-mule  teams  and  wagons,  nine  spring- wagons,  with  four  m 
each,  t?(o  6-mule  artillery  teams,  and  twelve'riding  mules  for  the  wai 
masters. 

One  6-mule  wagon  and  one  4-mn1e  spring-wagon  and  their  tes 
and  nine  saddle-horses,  were  also  supplied  for  the  nse  of  the  scien 
commission,  which,  under  authority  of  the  Secretary  of  War,  ace 
pauied  the  expedition  into  this  wild  country. 

The  organization  of  this  train  was  a  laborious  and  difficult  work, 
its  completion  in  so  short  a  time  is  creditable  to  the  officer  in  charge 

The  following  is  an  extract  from  the  annual  report  of  Oapt.  G 
Dandy,  assistant  qoartermaster,  Fort  Abraham  Lincoln,  Dak.,  who 
ganized  the  trains : 

On  tbe  2l8t  of  April  I  received  instructions  from  the-  chief  quartermaster  of 
department  relative  to  organizing  army-wagons  for  service  with  the  proposed  Yel 
stone  surveying  expedition.  I  was  at  tbat  time  in  charge  of  the  depot  of  tram 
tation  at  Fort  Abercrombie,  consisting  of  three  hundred  and  sixty-five  mules  and  sev 
WAffons,  which  was  further  increased  by  the  addition  of  ten  hundred  and  seventy 
moles  and  one  hundred  and  sixty  wagons  to  be  organized  and  added  to  the  depot-t 

On  tbe  27th  Apiil  the  mules  and  wagons,  with  the  necessary  harness  for  fitting 
one  hundred  and  fifty  6-mule  teams  for  service  with  the  exploring  and  surveying  \ 
of  tbe  Northern  Pacific  Railroad  west  of  the  Missouri  Biver,  commenced  arrivin 
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reckenridge,  Minn.,  fifteen  miles  from  Fort  Abercrombie.  The  last  sbipmeot  of  am- 
lals  aud  material  arrived  on  the  26th  of  May.  The  teamsters  were  hired  in  Saint 
anl,  with  the  exception  of  fifty  hired  on  my  recommendation  at  Fort  Leavenworth, 
iuis.  These  latter  were  the  only  men  sent  me  having  any  experience  in  the  manage- 
ent  of  6-mule  teams,  and  many  of  the  men  employed  at  Saint  Paul  were  vicious  or 
orthless  characters.  About  25  per  centum  of  the  mules  sent  to  me  from  Saint  Lonis 
ere  very  wild,  and  required  throwing  or  placing  in  the  stocks  to  shoe.  Many  had  to 
s  thrown  in  order  to  harness  them ;  and  there  were  many  other  difficulties  in  the 
ay  of  orgauizinc  this  mass  of  raw  men  and  material  for  efficient  service  in  so  short  a 
me.  Tne  train,  liowever,  was  completely  shod  and  equipped  and  en  route  to  the  Yel- 
»wstone  on  the  29th  May.  It  consisted  of  two  hundred  and  two  6-mnle  teams,  nine 
-mule  teams  for  spring-wagons,  two  6-mule  teams  for  artillery,  and  some  12  riding- 
lules  for  wagon-masters.  In  addition,  there  were  one  6-mule  team,  one  4-mule  spring- 
agon  and  team,  and  nine  riding-horses  provided  for  the  use  of  the  scientific  party 
M}ompanying  the  expedition.  Special  attention  was  paid  to  fitting  the  train  amply 
ith  spare  parts,  aud  blacksmiths',  saddlers',  and  wheelwrights'  supplies. 

MODOO  CAMPAIGN. 

Summary  of  expenditureSf  xndebtedneBB,  ^c. 

isbursements  as  reported  by  Captain  Hoyt $120,881  20 

Bcertained  indebtedness,  as  reported  by  Captain  Hoyt 70, 990  03 

ransportatiou  of  754,257  pounds  from  San  Francisco,  at  15  cents 113, 138  55 

rain  from  Camp  Halleck,  consumed,  cost  at  camp  Halleck 5, 000  00 

ransportatiou  of  grain  from  Camp  Halleck,  consumed,  rough  estimate  ..      25, 000  00 

335,009  78 

Items  of  expenditure  not  yet  definitely  reported  to  this  office : 

Cost  of  stores  in  San  Francisco. 

Cost  of  transportation  of  ordnance  stores,  &c.,  from  Benicia  arsenal  3 
eight  unknown. 

Cost  of  transportation  to  Fort  Ellamath  of  over  200,000  pounds  of 
rain  and  other  supplies  and  stores  remaining  at  the  close  of  the  cam- 
aign. 

BABBACKS  AND  QUABTEBS— MILITABY  BUILDINGS. 

During  the  year  the  construction  of  one  hundred  and  twenty  new 
liidings  has  been  authorized,  at  an  estimated  cost  of  $245,544.87. 
They  are  barracks  for  men,  quarters  for  officers,  stables,  store-houses, 
uard-hohses,  bake-houses,  &c.  They  are  at  military  posts  distributed 
irough  the  following  States  and  Territories :  California,  Louisiana,  Flor- 
la,  Michigan,  South  Carolina,  Korth  Carolina,  Tennessee,  Texas^  Kansas, 
ew  York,  Maryland,  Oregon,  Nevada,  Kentucky,  Georgia,  Nebraska, 
ennsylvania,  Minnesota,  Maine,  Iowa,  Connecticut,  Virginia,  Dakota, 
ew  Mexico,  Montana,  Washington,  Arizona,  Utah,  Colorado,  the  In- 
Ian  Territory,  and  the  District  of  Columbia. 

WHABYES.  • 

The  expenditure  of  $18,111.32  in  repair  and  construction  of  wharves 
;  various  posts  has  b^u  authorized. 

BEPAIBS. 

Upon  special  estimates  submitted  to  the  Secretary  of  War,  repair  and 
terations  of  military  buildings  to  the  amount  of  $228,796.49  have  been 
ithorized.  Many  small  repairs,  making  in  the  aggregate  a  large  sum, 
ere  also  made  under  authority  of  local  commanders,  without  special 
ference  to  the  War  Department  for  authority. 
8w 


Digitized 


by  Google 


114  REPORT  OF  THE  SECRETARY  OF  WAR. 

NEW  P08TS  ESTABLISHED. 

The  construction  of  two  new  posts  in  Arizona  has  been  anthorizo 
one  near  Tucson  and  one  near  the  mouth  of  the  San  Carlos  Ri^ 
These  posts  are  designed  for  garrisons  of  four  companies  each. 

The  orders  of  the  Secretary  required  the  labor  of  the  troops  to  be  < 
ployed  when  possible,  and  limited  the  expenditure  upon  the  two  pc 
to  $35,000. 

The  post  near  Tucson  is  Gamp  Lowell ;  that  on  the  San  Carlos  is  I^ 
Gamp  Grant,  and  they  take  the  places  of  Tucson  Depot  and  Old  Ga 
Grant,  which  latter  was  in  a  very  unhealthy,  malarious  location. 

Erection  of  huts  for  one  company  of  infantry  at  Otter  Grossing, 
the  line  of  the  Northern  Pacific  Railroad,  was  authorized  in  Octol 
1872.  • 

A  post  known  at  first  as  Fort  Gross,  now  named  Fort  Seward,  1 
been  erected  on  the  James  River,  Dak.,  on  the  line  of  the  same  railro 

Fort  Abraham  Lincoln  has  also  been  built  at  the  Missouri  crossing 
the  railrod. 

New  posts  have  been  commenced  at  Tulerosa,  N.  Mex.,  and  atBea 
City,  Utah. 

New  buildings,  alterations,  repairs,  or  additions  have  been  authori; 
at  posts  in — 

The  Department  of  California,  to  cost $48, 64( 

The  Departmentof  Texas,  to  cost 44,142 

The  Departmentof  the  East  to  cost *..-, 75,205 

The  Department  of  the  South,  to  cost 15, 81( 

The  Department  of  tlie  Platte,  to  cost 51,  OlS 

The  Department  of  the  Qulf,  to  cost 42,36( 

The  Department  of  the  Columhia,  to  cost 9, 49( 

The  Department  ef  Arizona,  to  cost 62,707 

The  Departmentof  the  Missouri,  to  cost 151, 79£ 

The  Department  of  Dakota,  to  cost 78, 12C 

The  Department  of  the  Lakte,  to  cost ,.  &3i 

Total 580,127 

Of  this  sum,  however,  construction,  repairs,  &c.,  to  the  amount 
$122,060,  though  authorized  during  the  fiscal  year,  were  ordered  to 
deferred  until,  after  the  1st  July  of  the  present  year,  the  new  app 
priation  became  available.    The  works,  though  needed,  could  not 
executed  with  the  appropriation  of  the  past  year. 

PIEE-PBOOP  BUILDING  AT  JEFPEBSONVILLE. 

This  building  has  been  occupied.  The  stores,  heretofore  in  wood 
buildings  scattered  over  a  large  space,  in  constant  danger  of  fire  a 
depredations,  involving  heavy  expense  for  protection  against  both  th( 
dangers,  have  been  all  removed  to  the  new  building,  properly  cla8« 
and  arranged  for  easy  access,  and  safe  against  damp  and  fire. 

An  elevated  reservoir,  kept  by  a  steam-pump  constantly  filled  w 
water  from  a  pool  within  the  depot,  afifords  the  means,  through  pipes  a 
hose,  of  instantly  sut>duTng  any  fire  occasioned  by  incendiary  attem] 
or  by  spontaneous  combustion. 

A  single  watchman  in  the  tower  has  constantly  in  view  the  dooi 
every  store-room.  The  cost  of  watching  and  guarding  the  property 
thus  greatly  reduced. 

The  old  buildings  have  been  demolished  and  the  materials  sold. 
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1      ^^■•EHFOET  or  Tir£  dBCEETAHY   |^^      ^^.^ 

Tlife  miifttmcliou  of  two  new  post"      ,  /*^.-  ::-''"7; *'".'."] "" " i ;  i, 370  09 

ta  near  Tucson  aiiil  one  ntt ir      ^ ''  ,,<i  ;::".'  ^ri! " " - "  '  146  00 

a^»e  poftt*  A i^*  (lf*Hl sTTiffl  fa*"           '    -  v; : ; ;-- •-..---.*----- 3, 818  16 

Thf5  (mlc*rH  .                                 ^:^ ^^ :i^^^^ " \ "" "  ^'^7500 

vril  wh«n  i'M                         V- '*vl^^;^'l'lV,^V//^  1.20000 

otw.                        r  ,  'f^'^      C - - - 2,000  00 

.       \imt  ni?«r  TV            ";*<> ^  >^"'  -n^rj.^r, 

imp  Gnmt,  am*                          ">' "-  --- ..-..,..  77,75470 

'  -7  /^IV  *  \'\i  Tif B  QUAHTEEM ASTEE'S  BEPABT31ENT. 

1  inn  CfI  .*'  j-(i» 

-  u*kt;  of  U**         k^^    >^^^^^     fiHiit,  Me.,  aud  tliirtcpn  at  Fort  Wash- 

l^^*yf  '^''^'^!.i^  <^lN  *^'*^^  ^*-l^l  ^*^  t***^  l-TnittHl  StateH  since  the 

r\^^V  c/*'*'"^^'  '^*'*/ii^*  ^i^'"^^'  **f  Geueral  Sherman,  ha^  been  given 

^»  ^&A^i*  j^pg  gUEBENDERED.  SOLDj  ETC. 

^  ■v'sr.h  FL'i*i'uary,  1ST3,  tbe  lnud  at  AYilmiDgton,  Cal., 

if  *!'^iji*fi  StjitoH,  was  ordeietl  to  be  recoiivcy^atl  to  those 

fJ^'^J^' |-"^-<niv«vvtHl  it  10  tlie  United  8tntes;  tlio  baildin^s 

l'^*^^;ri^i    th^^  Htiltud  States  boiiig  ilrst  removed  or  sold.    The 

^'iff^ti  vf*^'i, ^'^11  mh\  at  publie  auction,  and  the*  latui  will  be  duly 

|J*W*f^*'*^hii^  *^*'*^'^  rnade  for  tb<*  restomtioii  to  the  donors  of  certain 

^^^^^*'**'l*|j*«t  <>r»^i»ally  t*oiJV(\vtMl  to  llii'  United  Shitcs  in  consider- 

^ii'Q^^^f^iin  of  iU^^or  ihv  piu[K»sc  nf  eti^ctioii  tb€?reon  of  bend* 

t>*^^tt  ^%t'v3  aii*l  fjnaner8  for  tlte  depart tneut  staff.     Tbe  site  is  not  a 

if'*' jf'*'  *  am-  for  tUo  purpone,  and  tbo  tnutter  of  recouveyaac©  is  before 

^v**,^'''^ j^^t^ks  at  Iloalton  beififj  no  lon^'er  111  iisi^  the  buildings  were 

i**fM*  ^*;|jblie  anc^tioHj  and  Cooijres**,  by  act  of  Marcb  14,  1872,  author- 

,tM*^ '^'/secretary  of  ^V-r  t^T  ^-W  ♦*!'  .w..   ,,.^,.tv^''4;  '^'  ^''^-   county  of 

l^ci^   took  so  much  thereof  as  may  be  uecessjiry  to  preserve  the  meridian 

,vi'<>***^,eiits  thereon  erected  by  consent  of  the  War  Department:  Pro- 

«".****/  The  land  so  granted  to  the  county  shall  not  exceed  in  ^alne  $oOO. 

'  t'' lan^^  not  thus  reserved,  amounting  to  nearly  26  acres,  was  duly  sold 

t  auction,  on  19th  June,  1873,  for  the  sum  of  $350.    A  deed  to  convey 

die  portion  reserved,  whose  value  is  much  less  than  $500,  is  before  the 

VVar  Department  for  execution. 

The  act  (17  Stat.,  p.  614)  for  procuring  title  to  sites  of  military  posts 
11  Texas,  approved  3d  March,  1873,  has  not  yet  enabled  the  De|iartment 
o  perfect  any  title.  A  board  of  officers  is  now  in  session  in  Texas  for 
he  purpose  of  endeavoring  to  execute  the  law.  This  office  has  ftimished 
he  board  with  copies  of  all  records  bearing  upon  the  subject  which  can 
le  useful  to  them. 

ABTESIAN  WSLLS. 

An  artesian  well  sunk  at  Madison  Barracks,  N.  Y.,  under  authority 
:iven  in  October,  1870,  is  a  success.  It  affords  an  unfailing  supply  of 
;ood  water.  Its  depth  is  99  feet ;  the  cost  was  $550.  Two  more  are 
leeded,  and  their  construction  has  been  authorized. 

By  the  law  of  June  8, 1872,  the  Secretary  of  War  was  authorised  lo 
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Fort  Shaw,  Mont $ 

Fort  Saudere,  Wyo 

Thomas  Barracks,  Ala i 

Fort  UnioD,N.  Mex 1,; 

Fort  Wadsworth,  New  York  Harbor 

Fort  Wingate,  N.  Mex 3,1 

Fort  Wayne,  Mich '. 1,' 

Fort  Wood,  New  York  Harbor ^ 

Yerba  Baena  Island,  Cal 1,1 

Fort  Yuma, Cal 2,( 

Total : 77,' 

BUILDINGS  TRANSFERRED  FROM  THE  QUARTERMASTER'S  DEPARTM 

Seven  buildings  at  Clark's  Point,  Me.,  and  thirteen  at  Fort  "V\ 
ington,  Md.,  have  been  transferred  to  the  Engineer  Department, 
the  State  arsenal  at  Savannah,  Ga.,  held  by  the  United  States  sine 
occupation  of  that  city  by  the  army  of  General  Sherman,  has  been  ^ 
up  to  the  State. 


Under  the  act  of  25th  February,  1873,  the  land  at  Wilmington, 
occupied  by  the  United  States,  was  ordered  to  be  reconveyed  to  i 
who  had  originally  conveyed  it  to  the  United  States ;  the  builc 
thereon  erected  by  the  United  States  being  first  removed  or  sold. 
buildings  have  been  sold  at  public  auction,  and  the  land  will  be 
restored  to  its  original-owners. 

Application  has  been  made  for  the  restoration  to  the  donors  of  cei 
lands  at  Omaha,  originally  conveyed  to  the  United  States  in  cons 
ation  of  the  sum  of  $10,  for  the  purpose  of  erection  thereon  of  I 
quarters'  ofiSces  and  quarters  for  the  department  staflf.  The  site  is  i 
convenient  one  for  the  purpose,  and  the  matter  of  reconveyance  is  b 
Jbe  Secretary  of  War. 

The  barracks  at  Houlton  being  no  longer  in  use  the  buildings 
sold  at  public  auction,  and  Congress,  by  act  of  March  14, 1872,  am 
ized  the  Secretary  of  War  to  sell  the  site,  reserving  to  the  coun 
Aroostook  so  much  thereof  as  may.be  necessary  to  preserve  the  meri 
monuments  thereon  erected  by  consent  of  the  War  Departmen4i : 
videdy  The  land  so  granted  to  the  county  shall  not  exceed  in  Yalue  i 
The  land  not  thus  reserved,  amounting  to  nearly  25  acres,  was  duly 
at  auction,  on  19th  June,  1873,  for  the  sum  of  $350.  A  deed  to  coi 
the  portion  reserved,  whose  value  is  much  less  than  $500,  is  before 
War  Department  for  execution. 

The  act  (17  Stat,  p.  614)  for  procuring  title  to  sites  of  military  j 
in  Texas,  approved  3d  March,  1873,  has  not  yet  enabled  the  Departi 
to  perfect  any  title.  A  board  of  officers  is  now  in  session  in  Texac 
the  purpose  of  endeavoring  to  execute  the  law.  This  office  has  furnii 
the  board  with  copies  of  all  records  bearing  upon  the  subject  which 
be  useful  to  them. 

ARTESIAN  WELLS. 

An  artesian  well  sunk  at  Madison  Barracks,  N.  T.,  under  authc 
given  in  October,  1870,  is  a  success.  It  affords  an  unfailing  suppl 
good  water.  Its  depth  is  99  feet ',  the  cost  was  $550.  Two  more 
Deeded,  and  their  construction  has  been  authorized. 

By  tihe  law  of  June  8, 1872,  the  Secretary  of  War  was  authorize* 


Digitized 


by  Google 


QUARTERMASTER-GENERAL. 


117 


spend  $10,000,  or  so  much  thereof  ns  might  be  necessary,  in  boring  for 
ater  at  Fort  D.  A.  Russell,  near  Cheyenne  Depot,  Wyoming.  The 
ite  of  this  post  is  on  the  dry  plains,  at  the  base  of  the  Rocky  Moun- 
lins,  6,000  feet  above  the  sea-level. 

As  no  one  could  be  found  willing  to  contract  to  sink  a  well  to  water 
\  this  unexplored  soil,  the  tools  were  purchased  by  the  United  States, 
ad  a  skillful  and  .experienced  person  was  employed  to  direct  the  oper- 
tion.  After  boring  to  a  depth  of  410  feet  through  drift,  the  first  well 
as  abandoned,  having  caved  in  and  injured  its  tubing  to  such  a  degree 
lat  it  was  considered  cheaper  to  begin  a  new  well  than  to  attempt  to 
nk  the  first  deeper.  The  expenditure  to  the  time  this  first  well  was 
bandoned  was  $8,195.38. 

The  new  well  has  been  sunk*  through  the  same  strata  to  a  depth  of 
L7  feet,  and  the  expense  has  amounted  to  $6,164.62.  The  last  162  feet 
r  this  well  are  in  impervious  strata  of  clay,  and  as  there  is  a  large  ex- 
jnt  of  country  within  forty  miles  rising  to  a  height  of  2,000  feet  above 
le  site  of  the  well,  there  is  good  ground  for  the  hope  that  beneath 
lese  strata,  impervious  to  water,  a  gravel  or  fissured  rock,  saturated 
ith  water,  may  be  found. 

The  exploration  will  be  of  value,  if  successful,  by  showing  that  water 
in  be  obtained ;  and  if  unsuccessful,  by  preventing  others  from  throw- 
ig  away  money  in  future.  I  have,  therefore,  advised  that  it  bo  con- 
nned  until  the  stratum  is  pierced,  or  until  the  difficulties  of  penetrat- 
g  deeper  become  insuperable. 

The  expenditure  thus  far  has  been  $14,360 ;  but  the  cost  per  foot  of 
le  second  well  has  be^n  much  less  than  that  of.  the  first.  This  is  due 
>  the  knowledge  gained  in  the  first  boring.  Boring  began  on  the  27th 
^November,  1872.  On  the  16th  of  May,  1873,  at  a  depth  of  410  feet, 
lis  well  was  abandoned.  Exi)enditure  to  this  date,  $8,195.38.  Second 
ell  begun  on  the  22d  of  March,  1873,  and  the  following  are  the  results : 


strata. 


Depth  of 
each  stratam. 


Total  depth. 


Date. 


avel,  clay,  and  sand 

tpstone 

ftpstone  and  mixtnre  of  fine  gravel 

avel  and  mixtnre  of  clay 

d  shale 

d  shalo,  with  jrravel  and  Indnrated  clay 

anlte 

ipntone 

ipstoue,  very  soft 

arel  and  quicksand 

bite  indurated  clay 

icksand 

bite  indnrated  olay 

bite  indnrated  clay,  a  little  harder 

bite  indurated  clay,  a  little  harder 

le  clay 

ly ,  black,  with  indications  of  coal 

leclay ". 

ly  ^ •  - 

leclay * 


Feet 
75 
SO 
65 
50 
190 
90 
10 
90 
63 
98 
18 

7 
15 
35 
59 

3 

5 
16 

7 
17 


Feet 
75 
95 
160 
910 
400 
490 
430 
450 
519 
540 
558 
565 
580 
615 
667 
670 
675 
693 
700 
717 


Mar.  31,1873 
April  1,1873 
April  4,1873 
April  5. 1873 
April  8,1873 
Aprill0,1873 
April  12, 1873 
April  13, 1873 
April  15, 1873 
June  13,1873 
June  30, 1873 
Aug.  5, 1873 
Aug.  15,1873 
Ang.  19, 1873 
Ang.  91. 1873 
Aug.  91, 1873 
Aug.  93, 1873 
Sept  9.1873 
Sept  13,1873' 
Sept  15,1873 


The  sum  of  $14,360  has  thus  far  been  granted  for  artesian  wells  at 
is  post.  On  September  6, 1873,  it  was  reported  that  $13,000  had  been 
pended.  It  is,  therefore,  reasonable  to  suppose  that  the  balance  of 
e  funds  ($1,360)  has  been,  or  was  very  nearly,  exhausted  by  Septem- 
T  15,  1873:  which  would  make  the  cost  of  the  second  welbthus  far 
S164.62. 
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POSTS  ABANDONED. 

During  the  year  the  posts  of  Taylor  Barracks,  Ky. ;  Old  Camps  Gi 
and  Lowell,  and  Crittenden,  Ariz. ;  and  Fort  Phoenix,  Mass.,  have 
abandoned. 

FIRES. 

Some  5,000  buildings  are  under  the  care  of  this  Department.  Mc 
them  are  of  rude  and  temporary  construction,  and  very  liable  to  fir 

Seven  fires  at  military  posts  have  beea  reported  during  the  ; 

Such  provision  to  contend  against  fires  as  it  is  i>os8ible  to  make  a 
military  posts  has  been  made.  The  fire-extinguisher,  which  by  su 
of  sulphuric  acid  on  a  solution  of  bi-carbonate  of  soda  in  a  close  v 
throws  a  small  stream  of  water  som6  forty  feet,  has  been  extens: 
distributed,  and  has  saved  a  great  quantity  of  property  at  mil 
posts.  A  small,  portable  hand  force-pump,  known  as  Johnson's, 
lately  been  tried  in  this  city  with  such  satisfactory  results  that  it 
been  adopted  as  a  part  of  the  fire-apparatus  to  be  supplied  to  mili 
posts. 

MILITARY  RESERVES. 

Seven  military  reserves  have  been  declared  by  the  Executive  di 
the  year:  Fort  Whipple,  Va.,  26th  July,  1872 ;  Camp  Harney,  0 
2d  December,  1872;  Sibley  Island,  Dak.,  11th  February,  1873; 
Abraham  Lincoln,  llth  February,  1873 ;  Fort  Boise,  Idaho,  9th  A 
1873 ;  Beaver  City,  Utah,  12th  May,  1873,  and  a  reserve  of  timber 
for  military  purposes  in  Arizona,  20th  June,  1873. 

PUBLICATIONS. 

A  list  of  military  posts,  with  short  descriptions  of  the  buildings 
situation,  and  the  resources  of  the  vicinity;  has  been  published  auc 
tributed. 

A  short  tract  on  construction  in  pis6  and  in  concrete,  the  fo 
extracted  from  Cresy's  Dictionary  of  Civil  Engineering,  the  latter 
nished  by  the  acting  assistant  quartermaster  at  Sidney  Barracks 
been  also  published  and  distributed.  Both  of  these  methods  of  bui] 
are  better  than  adobe,  and  there  are  few  locations  in  which  th( 
skilled  labor  of  a  garrison  will  not  be  sufficient  to  erect  all  nece^ 
walls  of  the  quarters,  store-houses,  and  stables  in  one  of  these  si 
with  very  little  expense,  if  directed  by  intelligent  oflBcers. 

The  appropriation  for  bal^rackjs  and  quarters  did  not  prove  suf&i 
to  meet  the  urgent  demands  made  upon  it,  and  toward  the  close  o 
fiscal  year  all  new  construction  and  repairs  were  arrested  by  ord 
the  Secretary  of  War  for  want  of  funds.  Still  the  rents  and  re/ 
expenses  which  it  was  not  possible  to  terminate  have  exceedec 
amount  available  and  giveu  rise  to  a  deficiency  estimate. 

POST  CEMETERIES. 

As  the  wilderness  is  settled,  the  military  posts  on  the  old  emi| 
routes  are  abandoned.  At  those  occupied  for  many- years  are  ( 
teries  containing  the  graves  of  soldiers  who  fell  in  protecting  the 
grant  from  the  savage,  and  the  graves  also  of  pioneers  who  lost 
lives  in  nettling  the  wilderness. 

As  the  cost  of  properly  and  permanently  inclosing  these  cemel 
in  some  positions  is  very  great,  arrangements  have  been  made  to  rei 
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;he  bodies.  Those  at  old  Fort  Kearney  and  Sedgvfick  are  to  be  re- 
noved  to  Fort  MePherson,  where  they  will  be  re-interred,  and  a  per- 
nanent  cemetery  will  be  inclosed. 

We  have  reports  from  113  post  cemeteries,  which  will  be  duly  recorded 
md  preserved. 

NATIONAL  MILITARY   CEMETERIES. 

The  number  of  interments  in  the  national  military  cemeteries  by  last 
rear's  report  was  317,962.  One  hundred  and  forty-eight  Union  soldiers 
lave  been  added  to  the  list  during  the  year.  None  have  been  removed. 
Dhe  number  of  the  known  is  170,187 ;  unknown,  147,823. 

A  new  national  cemetery  is  being  established  at  Fort  MePherson, 
!^ebr.,  to  which  the  bodies  of  those  who  have  fallen  in  the  Indian  fights 
>f  that  frontier  and  been  buried  at  neighboring  posts,  abandoned  with 
he  progress  of  settlement,  are  to  be  removed. 

The  cemetery  established  oo  the  occupation  of  the  city  of  Mexico  by 
;he  Army  of  the  United  States  has,  under  a  law  approved  on  3d  March, 
-873,  been  designated  a  national  military  cemetery,  and  placed  under 
ihe  guardianship  of  the  Secretary  of  War  and  subjected  to  the  laws 
egulating  other  national  military  cemeteries.  Reports  and  estimates 
>f  necessary  improvements  have  been  received  from  the  consul-general 
>f  the  United  States,  and  their  execution,  approved  by  the  Secretary  of 
^ar,  has  been  commenced.  One  of  them  is  the  sinking  of  an  artesian 
veil  to  supply  water  for  irrigation,  necessary  in  that  dry  and  elevated 
>osition. 

During  the  year  brick-inclosing  walls  have  been  completed  or  are  now 
milding  at  the  cemeteries  of  Newbern  and  Ealeigh,  N.  C,  Beaufort 
md  Florence,  S.  0.,  and  Memphis,  Tenu.;  stone  walls  at  Danville,  Glen* 
lale,  Seven  Pines,  and  Staunton,  Va.,  at  Salisbury,  N.  C,  and  Forts 
jeavenworth  and  Scott,  Kajns. 

Superintendents'  lodges  have  been  completed  during  the  year  or  are 
>eing  erected  at  Danville,  Glendale,  and  Seven  Pines,  Va.,  at  Raleigh 
md  Wilmington,  N.O.,  Camp  Nelson,  Logan's  Oross-Roads,  and  Lebanon, 
5!y.,  Memphis,  Chattanooga,  Fort  Donelson,  and  Knoxville,  Tenu.,  and 
it  Fort  Smith,  Ark.  , 

There  remain  to  be  provided  for  permanent  inClosures  at  Anderson- 
ille,  Ga.,  Fort  Gibson,  Indian  Ter.,  Grafton,  W.  Va.,  and  Fort  McPher- 
on,  Nebr.,  and  permanent  lodges  at  Grafton,  W.  Va.,  Beverly,  N.  J., 
nd  Fort  MePherson,  Nebr. 

The  superintendents  employed  at  the  several  cemeteries  have  had  the 
id  of  more  labor  during  the  past  year,  and  an  improvement  in  the  keep- 
og  of  the  cemeteries  is  reported.  The  work  of  drainage'is  being  pros- 
euted  at  those  where  it  is  most  needed,  as  rapidly  as  the  means  allowed 
>y  Congress  will  justify. 

A  handsome  stone  gateway  has  been  built  at  the  Nashvijle  cemetery, 
)U  the  same  design  as  that  at  Arlington,  but  of  a  local  limestone  of  a 
lifterent  color. 

Four  civil  engineers  have  been  employed  and  stationed  at  central 
loints  in  order  to  superintend  the  work  of  contractors  upon  permanent 
iclosures,  and  lodges  and  drainage,  and  to  lay  out  such  works. 

HEAD-STONES. 

The  law  of  3d  March,  1873,  (chapter  229,  section  1, 17  Statutes,)  appro- 
priates $1,000,000  for  erection  of  head-stones  on  certain  conditions. 
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• 
Advertisements  and  specifications,  copies  of  which  accompany 
report,  have  been  published.    The  Secretary  had  decided  that  the  h 
stones  should  be  of  white  marble  or  granite,  four  inches  thick,  an 
widths  and  lengths  described  in  the  specifications  herewith. 

The  list  of  graves  requiring  head-stones  does  not  embrace  those 
in  separate  national  military  cemeteries,  nor  the  unknown  at  Salisb 
for  which  cemetery  a  special  provision  of  law  directs  a  single  monui 
of  granite  to  be  erected.  The  difference  in  the  printed  list  from 
number  herein  reported  is  due  to  the  omission  of  12,112  at  Salisb 
and  of  those  buried  in  lots  in  city  and  village  cemeteries  not  know 
national. 

On  the  6th  September,  1873,  eighty  bids,  received  in  response  to 
advertisements,  were  opened  in  this  oflBce.  The  prices  varied  grej 
as  did  the  material  offered;  but  fourteen  bids,  understood  to  agree 
stantially  with  the  specifications,  appeared  to  come  within  the  1 
sum  of  $1,000,000,  to  which  the  cost  is  limited  by  law. 

All  are  still  before  the  Secretary  of  War  for  award  under  the 
No  decision  has  as  yet  been  communicated  to  this  office. 

CLAIMS    FOR    quartermaster's    STORES,    UNDER    THE    ACT    OF 

JULY,  1864. 

On  1st  July,  1872,  there  were  on  file  in  this  office  10,351  claims  ui 
this  act,  amounting  tp  $6,857,006.56.    One  thousand  nine  hundred 
sixty-three  were  filed  during  the  year,  amounting  to  $2,024,72i 
Total  on  file,  12,314,  for  $8,881,731.72. 

Six  hundred  and  forty  two  have  been  reported  to  the  Third  Aud 
for  settlement  during  the  year.  Amount  claimed,  $615,212.42. 
amount  allowed  on  these  is  $296,775.90;  less  than  50  per  cent.  T 
hundred  and  twenty-five  have  been  rejected ;  anjount,  $443,681 
Total  disposed  of,  967  claims,  amounting  to  $1,058,902.17,  upon  w 
$296,775.90  only  has  been  proved  to  be  just  and  allowable  under 
law.  At  the  same  rate  the  11,347  claims  yet  on  file  will  be  probi 
settled  for  about  one-third  of  their  face,  and  of  the  $7,822,829.55  w] 
they  claim,  it  is  probable  that  about  $2,600,000  will  be  proved  U 
justly  due. 

For  detailed  information  in  regard  to  several  other  classes  of  cl« 
which  come  under  the  cognizance  of  the  Qdartermaster  General,  r( 
ence  is  made  to  the  report  of  the  assistant,  Major  Ludington,  in  chj 
of  that  part  of  this  office. 

Various  tables  and  abstracts  also  accompany  this  report,  which 
information  in  the  business  of  this  office  important  to  preserve 
future  reference. 

CLOTHING  AND  EQUIPAGE. 

The  President  of  the  United  States  having  adopted  a  new  unif 
for  the  Army,  its  manufacture  was  begun  by  this  office.  But  the 
propriation  made  before  the  change  of  uniform,  and  based  upon  ( 
mates  looking  to  the  ase  of  material  in  store,  was  not  sufficient  to 
vide  uniforms  of  the  new  pattern  for  30,000  men.  The  manufacture 
distribution  were  therefore  arrested  until,  on  the  1st  of  July,  1873,  the 
propriation  of  the  present  fiscal  year  became  available.  Nearly  all 
troops  have  now  received  the  new  uniform.  The  old-pattern  clotl 
stored  in  the  Philadelphia  depot  has,  in  compliance  with  the  law,  I 
sold  at  public  auction,  the  sales  amounting  to  $490,094.31.    The  surj 
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r  such  clothing  distributed  at  military  posts  throughout  the  country  is 
eing  reported  for  sale  as  fast  as  the  new  uniform  takes  its  place. 
The  sale  of  a  large  quantity  of  clothing  stored  at  the  Western  or  Jef- 
>rsonville  depot,  on  the  Ohio,  is  deferred  until  next  season. 
A  great  improvement  in  the  shoes  and  boots  of  the  Army  has  been 
lade  by  the  introduction  of  those  whose  sole  is  attached  to  the  upper- 
lather  by  screws  of  brass  wire.  Reports  are  almost  unanimous  to  the 
Qfect  that  these  boot^  and  shoes  last  longer,  and  are  a  better  protection 
)  the  feet,  than  the  sewed  or  pegged  boots  heretofore  used. 
Kearly  all  military  posts  have  been  supplied  with  single  bedsteads ; 
le  head'  and  foot  trestles  are  of  iron,  supporting  slats  of  wood,  easily 
jmovable.  They  are  much  liked,  are  easily  kept  free  from  vermin, 
Ein  be  stacked  in  piles  during  the  day  so  as  to  give  room  for  circulation 
a  the  floors  of  the  barrack-room,  while  at  night  they  enable  the  men  to 
ieep  singly  and  thus  put  an  end  to  much  discomfort,  unavoidable  with 
le  two  and  three  story  wooden  bunks  so  long  used  in  barracks. 

OTH  AND  MILDEW  PROOFING — ^PROCESS  OF  GEORGE  A.  COWLES  &  .00. 

The  sum  of  $350,000,  appropriated  for  the  purpose  by  Congress,  has 
een  expended  in  treating  the  woolen  and  cotton  material  in  store,  ac- 
jrding  to  the  above  process,  in  order  to  render  it  proof  against  moth 
nd  mildew.  To  complete  its  application  to  all  material  which  will  need 
;  during  the  next  fiscal  year  will  require  the  sum  of  $100,000,  for  which 
Q  estimate  has  been  submitted.  , 

The  appropriation  for  clothing  and  equipage  for  the  past  fiscal  year 
as  $900,000.    The  expenditures  by  this  office  were  $858,412.07. 

Forty-one  thousand  nine  hundred  and  fifty-three  dollars  and  thirty- 
bree  cents  were  transferred,  by  order  of  the  Secretary  of  War,  to  the 
Ordnance  Department,  to  which  the  manufacture  and  supply  of  knap- 
dcks  and  haversacks  has  been  transferred. 

Four  hundred  and  fifty-six  thousand  nine  hundred  and  eighty-six  dol- 
irs  and  eighty-two  cents  were  received  during  the  year  from  sales  of 
lothing,  including  $18,832.56  derived  from  sales  of  clothing  and  mate- 
ial  to  officers  for  their  personal  use. 

The  National  Asylum  for  Disabled  Volunteers  was  entitled  under  the 
J.W  to  a  large  quantity  of  the  old-pattern  clothing.  The  president  of 
iie  asylum  obtained  the  authority  of  the  Secretary  of  War  to  draw  the 
quivalent  of  this  clothing  in  shoes.  One  hundred  and  fifty-one  thou- 
and  two  hundred  and  torty-nine  pairs  of  Tpegged  shoes  were  delivered 
[)  the  asylum  from  the  stock  in  depot. 

The  clothing  returns  of  officers  of  the  Army  are  promptly  examined 
nd  settled  as  received. 

Full  statements  of  the  operations  of  the  clothing  and  equipage  branch 
f  this  office  will  be  found  at  the  close  of  this  report,  attached  to  the  re- 
ort  of  Major  Bingham,  quartermaster,  on  duty  in  this  office  during  the 
ear. 

EXPLORING  EXPEDITIONS. 

The  party  under  command  of  Lieutenant  Wheeler,  of  the  Corps  of 
Ingineers,  engaged  in  the  exploration  of  the  territory  west  of  the  one 
undre<lth  meridian,  has  been  supplied  with  animals,  wagons,  and  for- 
ge, for  transportation  of  escort,  of  supplies,  and.  of  its  collections, 
luch  quartermasters'  stores  as  are  needed  by  the  civilians  employed 
{K)u  this  expedition  are  sold  to  them  at  cost  price. 
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The  geologic  and  geographic  exploration  of  Professor  F.  V.  Hay 
United  States  geologist,  has  also  been  aided,  under  special  author! 
the  Secretary  of  War,  by  sale  of  partially  unserviceable  animals 
equipments. 

The  expedition  for  marking  the  boundary  between  the  United  Si 
and  Canada,  west  of  the  Lake  of  the  Wodds,  under  the  charge  of  ( 
missioner  Archibald  Campbell,  has  also  received  aid  and  assistance 
the  Quartermaster's  Department  as  heretofore. 

During  the  month  of  November,  1872,  under  the  order  of  the  S 
tary  of  War,  I  passed  over  the  transportation  routes  from  the  Eai 
the  western  end  of  Lake  Superior  and  to  the  Red  Eiver  of  the  Nort 
Fargo,  the  crossing  of  the  Northern  Pacific  Eailroad,  and  at  Brec 
ridge,  the  terminus  of  the  Saint  Paul  and  Pacific  Eailroad.  I  had 
intended  to  visit  the  depot  of  military  transportation  service  on  the 
souri  Eiver,  then  at  Sioux  City,  as  well  as  the  crossing  of  the  Misi 
by  the  North  Pacific,  at  Fort  Abraham  Lincoln ;  but  I  found  the  r 
southwest  of  Saint  Paul  and  west  of  the  Eed  Eiver  blocked  with  i 
and  the  routes  impassable.  I  proceeded  by  the  Kansas  Pacific  Eail 
to  Driver  and  to  Cheyenne,  and  thence  returned  to  this  city.  Th 
tension  of  these  roads  greatly  aids  this  department  in  its  operati 
but  as  the  troops  are  moved  further  to  the  west  and  occupj  posts  w 
the  mountain  ranges,  the  total  cost  of  tmnsportation  is  not  redi 
The  field  of  operations  is  changed,  but  remains  as  extensive  an 
costly  as  before. 

The  ofiicers  who  have  been  on  duty  in  this  oflBce  during  the  f 
year  are:  Col.  Eobert  Allen,  who  was  on  duty  here  during  the  who 
the  preceding  fiscal  year,  and  was  ordered,  on  the  11th  March,  187 
the  headquarters  Military  Division  of  the  Pacific,  at  San  Franc 
where,  since  March  22, 1873,  he  has  been  on  duty  as  chief  quarter 
ter  of  that  division. 

Maj.  J.  D.  Bingham  has  taken  charge  of  those  branches  of  the  ( 
(finance  and  inspection)  vacated  by  this  assignment  of  Colonel  A 
in  addition  to  his  former  duties,  except  those  of  the  cemeterial  bra 
to  which,  since  June  25, 1873,  Capt.  A.  J.  McGonnigle  has  been 
signed. 

Maj.  M.  I.  Ludington  has  continued  on  duty  in  this  office. 

All  these  officers  have  shown  their  usual  zeal  and  intelligence  in 
performance  of  their  resx)ective  duties,  and  their  assistance  has  i 
very  valuable. 

The  other  principal  statiorfs  of  the  Quartermaster's  Department, 
ing  the  fiscal  year,  have  been  filled  as  follows,  viz : 

Col.  Eobert  Allen,  assistant  quartmaster  general,  chief  quarter 
ter  Military  Division  of  the  Pacific,  at  San  Francisco,  from  Marcl 
1873. 

Col.  D.  H.  Eucker,  assistant  quartermaster  general,  chief  qua 
master  Military  Division  of  the  Missouri,  Chicago,  111. 

Col.  Eufus  Ingalls,  assistant  quartermaster  general,  chief  qua 
master  Department  of  the  East,  in  charge  of  the  general  depot  of 
Quartermaster's  Department  at  New  York  City,  and,  from  25th  No^ 
ber,  1872,  also  chief  quartermaster  Military  Division  of  the  Atlanti 

Col.  L.  C.  Easton,  assistant  quartermaster  general,  chief  qua 
master  Military  Division  of  the  Atlantic  to  25th  November,  1872,  ai 
charge  of  the  Philadelphia  depot  of  the  Quartermaster's  Departme 
the  principal  depot  of  clothing  and  equipage  of  the  Army — throng] 
the  year. 

CoL  Stewart  Van  Vliet,  assistant  quartermaster  general,  from  C 
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)er  18,  1872,  chief  quartermaster  Military  Department  of  the  Mis- 
louri,  at  Fort  Leavenworth. 

Lieut.  Col.  S.  B.  Holabird,  chief  quartermaster  Department  of  Texas. 

Lieut.  Col.  James  A.  Ekin,  chief  quartermaster  Department  of  the 
5outh ;  also,  from  September  26, 1872,  in  charge  of  the  Jeflfersonville 
lepot  of  the  Quartermaster's  Department,  and,  from  December  11, 1872, 
jhief  quartermaster  Military  Division  of  the  South. 

Lieut.  Col.  A.  R.  Eddy,  on  duty  at  the  Philadelphia  depot  to  August 
17,  1872 ;  from  August  27  and  28, 1872,  depot  quartermaster  at  San 
Francisco,  chief  quartermaster  Department  of  California,  and  chief 
quartermaster  Military  Division  of  the  Pacific,  of  which  last  duty  re- 
ieved  by  Col.  Robert  Allen  on  March  22,  1873. 

Lieut.  Col.  Rufus  Saxton,  to  May  28-31,  1873,  chief  quartermaster 
Department  of  the  Columbia,  at  Portland,  Oreg.;  from  June  23,  1873, 
5hief  quartermaster  Department  of  the  Lakes,  at  Detroit,  Mich. 

Maj.  A.  J.  Perry,  chief  quartermaster  Department  of  the  Platte, 
[)maha,  Nebr. 

Maj.  J.  G.  Chandler,  in  charge  of  depot  at  Fort  Leavenworth,  and, 
from  July  1  to  October  18, 1872,  acting  chief  quartermaster  Depart- 
ment of  the  Missouri. 

Maj.  C.  G.  Saw  telle,  to  July  15,  1872,  chief  quartermaster  Depart- 
ment of  California,  and  depot  quartermaster  at  San  Francisco ;  from 
A^ugust  15, 1872,  to  close  of  the  fiscal  year,  assistant  to  the  depot  quar- 
termaster at  Philadelphia,  and  chief  qnai'termaster  third  quartermas- 
ter's district  Department  of  the  East. 

Maj.  J.  J.  Dana,  chief  quartermaster  Department  of  Arizona,  at 
Prescott. 

Maj.  James  M.  Moore,  from  September  1, 1872,  deyot  quartermaster 
ftt  Cheyenne. 

Maj.  William  Myers,  in  charge  of  depot,  at  Washington,  D.  C. 

>faj.  B.  C.  Card,  to  April  18, 1873,  depot  quartermaster  at  San  An- 
tonio; from  May  1, 1873,  chief  quartermaster  Department  of  Dakota, 
%t  Saint  Paul. 

Capt.  E.  B.  Grimes,  depot  quartermaster  at  Saint  Louis. 

Capt.  A.  F.  Rockwell,  in  charge  of  depot  at  Yuma,  on  the  Colorado, 
Ajiz.,  relieved  Capt.  J.  G.  C.  Lee,  who  had  completed  a  full  tour  pf  duty 
n  Arizona. 

Capt.  C.  H.  Hoyt,  in  charge  of  general  depot  at  Jeflfersonville,  Ind., 
bo  September  26, 1872,  and  of  construction  of  buildings  to  November 
21, 1872.  From  December  23, 1872,  disbursing  officer  District  of  the 
Lakes,  at  Camp  Warner,  Oregon ;  from  February  26,  1873,  to  close  of 
the  fiscal  year,  chief  quartermaster  of  the  Modoc  expedition. 

Capt.  John  F.  Rodgers,  military  store-keeper  at  Jeffersonville,  Ind., 
to  April  8,  1873 ;  from  December  21, 1872,  he  was  also  on  duty  at  the 
Philadelphia  clothing  depot,  so  remaining  to  the  close  of  the  year. 

These  officers  have  administered  the  offices  of  the  Government  com  . 
mitted  to  their  charge  with  ability  and  zeal. 

One  assistant  quartermaster,  Capt.  Henry  Inman,  was  cashiered  on 
July  24,  1872 ;  one  military  store-keeper,  Capt.  N.  D.  A.  Sawyer,  was 
cashiered  on  November  30,  1872 ;  and  another,  Capt.  G.  H.  A.  Dimpfel, 
was  wholly  retired  on  August  16, 1872. 

Lieut.  Col.  C.  n.  Tompkins  was  suspended  by  sentence  of  a  court- 
martial  for  one  year  from  the  4th  January,  1873. 

The  work  of  the  Department,  extending  over  the  whole  territory  of 
the  United  States,  has  been  satisfactorily  conducted  by  the  officers  of 
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its  establishment,  aided  by  abont  three  hundred  subalterns  det? 
from  the  liue  as  acting  assistant  quartermasters. 

The  personal  annual  reports  received  from  these  officers  are  : 
among  the  records  of  the  Department.  They  contain  much  valu 
information  in  relation  to  the  wants  and  supplies  of  the  service, 
bear  testimony  to  the  intelligence  and  fidelity  of  their  writers.  To 
acting  assistant  quartermasters,  upon  whom  the  burden  of  the  gre 
part  of  the  detailed  work  of  issue  to  troops  and  of  care  of  public  i 
plies  falls  in  consequence  of  the  insufficient  number  of  officers  of 
regular  establishment,  this  office  is  much  indebted.  I  have  spc 
elsewhere  on  the  legislation  which  I  believe  to  be  necessary  to  do  t 
justice,  and  to  give  them  assistance  much  needed  in  the  performam 
their  laborious  and  responsible  duties. 

The  principal  active  operations  which  have  taxed  the  resources 
the  officers  of  this  Depsui^ment  during  the  year,  have  been  the  op 
tions  against  the  Apaches  in  Arizona,  who  have  been  reduced  to  a  e 
of  comparative  quiet;  the  campaign  against  the  Modocs  in  Califo 
and  Oregon,  finally  successful,  and  the  organization  and  conduct  of 
trains  of  the  expedition  to  the  Yellowstone,  which  made  a  succes 
march  of  seven  hundred  miles  into  an  uncultivated  and  in  great 
barren  wilderness,  and  returned  without  serious  loss  of  material,  J 
ing  accomplished  its  purpose- 
In  connection  with  this  expedition,  the  Yellowstone  River  was  for 
first  time  navigated  by  steamboats,  which  met  the  troops  at  their  ci 
ing  near  Powder  Eiver  and  rendered  essential  service. 

In  these  important  active  operations,  Lieutenant-Colonel  Eddy,  c 
quartermaster  Department  of  California,  and  Captain  Hoyt,  the  la 
present  with  the  troops  in  the  Modoc  campaign,  Maj.  J.  J.  Dana,  c 
quartermaster  Department  of  Arizona,  Maj.  B.  C.  Card,  chief  quai 
master  Department  of  Dakota,  and  Capt.  G.  B.  Dandy,  who  person 
organized  the  Yellowstone  train,  rendered  valuable  service. 
I  have  the  honor  to  remain,  very  respectfully,  your  obedient  serv 

M.  C.  MEIGS, 
Quartermaster  General^  Bvt  Maj,  6en.y  U.  8.  j 
Hon.  W.  W.  Belknap, 

Secretary  of  War, 
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year. 

B.— List  of  Une  officers  on  doty  as  acting  assistant  quartermasters,  and  of  the 
tions  at  which  they  have  served  daring  the  fiscal  year. 

C. — Report  of  the  stations  and  dnties  of  officers  of  the  Quartermaster's  Departi 
July  1, 1873. 
n.  Report  of  M^.  J.  D.  Bingham,  quartermaster,  United  States  Army,  of  the  fin 

branch  of  the  Qaartermaster  GeneraFs  Office  during  the  fiscal  vear  ending  Jul 

1873. 
IIL  Report  of  Mjy-  J.  D.  Bingham,  quartermaster,  United  States  Army,  of  the  o 

tions  of  the  accounting  branch  of  the  Quartermaster  GeneraPs  Office  during  the  i 

year  ending  June  30, 1873. 
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y.  Report  of  Miy.  J.  D.  Binsham,  qnartermaster,  United  States  Army,  of  the  opera- 

tioDS  of  the  clothing  branch  of  the  Quartermaster  General's  Office  dnring  the  fiscal 

year  ending  June  30, 1873.  • 

Accompanying  papers : 

A. — Statement  showing  the  quantity  of  clothing,  camp  and  garrison  equipace,  and 
lothiug  materials  in  the  hands  of  officers  June  30, 1872,  the  Quantity  purchased,  man- 
ifactnred,  sold,  lost,  and  issued  during  the  fiscal  year,  ana  quantity  remaining  on 
land  for  the  supply  of  the  Army  on  June  30,  1873. 

B.— Statement  showing  expenditure  on  account  of  clothing,  camp  and  garrison 
qnipage,  during  the  fiscal  year. 

C— Statement  of  amounts  received  from  sales  of  surplus  serviceable,  unserviceable, 
[amaged,  and  irregular  articles  of  clothing,  ^c,  sold  at  the  principal  clothing  depots ; 
Iso  of  the  amounts  derived  from  sales  to  officers,  &.C.,  during  the  fiscal  vear. 

D. — Statement  of  the  amounts  received  and  expended  on  account  of  clothing  and 
iouipage  during  the  fiscal  year. 

£. — Statement  of  returns  of  clothing,  camp  and  garrison  equipage,  received,  exam- 
aed,  and  transmitted  to  the  Treasury  Department,  and  of  letters  received  and  written, 
luring  the  fiscal  year. 

F.-^Stateraent  showing  number  of  claims  received  and  acted  upon,  on  account  of 
lothing  and  equipage,  during  the  fiscal  year. 

^  Report  of  Maj.  M.  I.  Ludington,  quartermaster.  United  States  Army,  of  the  opera- 
tions of  the  regular  supplies,  transportation,  and  barracks  and  quarters  branch  of 

the  Quartermaster  General's  Office,  during  the  fiscal  year  ending  June  30,  1873. 

A. — Statement  of  the  indebtedness  of  southern  raiboad  companies  for  railway  mate- 
ial  for  the  fiscal  year. 

B.— Statement  of  troops  and  stores  transported  during  the  fiscal  year. 

C. — ^Abstracts  of  contracts  for  wagon  transportation  received  at  the  Quartermaster 
^enemrs  Office  during  the  fiscal  year. 

D.— Abstract  of  contracts  for  water  transportation  entered  into  by  the  Quartermas- 
er's  Department  during  the  fiscal  year. 

E. — Statement  of  vessels  chartered,  impressed,  and  employed  dnring  the  fiscal  year. 

F. — Statement  of  vessels  owned  or  purchased  by  the  Quartermaster's  Department 
luring  the  fiscal  year. 
^I.  Report  of  Capt.  A.  J.  McGonnig^le,  assistant  anartermaster,  United  States  Army, 

of  the  operations  of  the  cemeterial  branch  or  the  Quartermaster  General's  Office 

during  the  fiscal  year  ending  June  30, 1873. 


I.— Report  of  Maj.  J.  D.  Binghainy  Quartermmter^  U.  S.  A. 

Quartermaster  General's  Office, 

Wa8hingt07i,  D.  C,  ISeptember  26, 1873. 

General  :  I  have  the  honor  to  submit  a  report  of  the  operations  of 
he  inspection  branch  of  this  office  during  the  fiscal  year  ended  June 
0,1873. 

The  duties  of  this  branch  continue  as  specified  in  previous  annual 
eports,  and  are  principally  as  follows : 

Keeping  narrative  reports  of  stations  and  duties  of  all  officers  who 
^rform  duty  in  the  Quartermaster's  Department 

Examining,  and  preparing  for  such  action  as  may  be  requisite,  pro- 
eedings  of  boards  of  survey,  inventory  and  inspection  reports,  com- 
Qunications  on  assignments  of  officers  and  distribution  of  employes,  and 
annual  reports  of  officers. 

Filing  and  distribution  of  orders,  circulars,  rolls  of  honor,  and  other 
mnted  documents. 

Preparing  monthly  returns  of  officers  of  the  Quartermaster's  Depart- 
aent  for  the  Adjutant-General's  Office. 

Keeping  books  of  "  letters  received  "  and  **  letters  sent "  relating  indi- 
idually  to  officers,  agents,  and  employes  of  the  Department. 
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The  following  is  an  approximate  statement  of  the  number  of  on 
circulars,  and  books  received  and  distributed  during  the  fiscal  year 

BeceiTed.   Difitri 

General  Orders,  Qnartermaster-GeneraPs  Office 

General  Orders,  Adjatant-GeneraFs  Office 116,900  7 

General  Court-martial  Orders,  Ac^ utant-Generars  Office 36, 000         2i 

General  Orders,  Headquarters  of  the  Army 4,200 

Circulars 10,200 

Rail  of  honor 2,000 

Hiuts  on  horse-shoeing 

Regulations  of  the  Quartermaster's  Department 500 

Miscellaneous 2,400 

During  the  same  period  about  1,200  inventory  and  inspection  rei 
and  132  proceedings  of  boards  of  survey  have  been  examined  and^  \ 
necessary,  acted  upon ;  4,506  entries  have  been  made  in  the  boc 
"letters  received,"  and  767  letters  written. and  indorsements  m 
which  are  recorded  in  the  corresponding  book  of  **  letters  sent,''  befi 
a  much  larger  number  recorded  in  books  kept  in  other  branches  of 
office. 

I  respectfully  inclose  herewith  lists  of  officers  on  duty  in  the  Qua 
master's  Department  during  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Quartermaster^  Bvt  Brig.  Oen.,  U.  8. . 
The  Quartermaster  General,  U.  S-  A. 
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B.—LUt  of  offleen  on  duty  a$  oeHng  assiatani  mdrt^rmoBhrif  and  of  the  8taHon$  at 
ihej/  have  •ertted,  during  ikeJlBcat  year  ending  June  30, 1873. 


Name. 


Lineal  nak  and 
regiment. 


Brevet 
rank. 


Stations. 


Time  doring  year  on  d 
A.  A.  Q.  M. 


Ahbott,  A.  T... 
Abbott,  L.  H  ... 


Adams,  H.  H 

Adama,  John  Q. . 
Albee,  Georges. 
AldrichfBii&op.. 


Do 

Allsworth.  Ed  . . 
A  oderaon,  John . 


Armstrong.  B.  G. . 
Arthiir,  William. . 


Do. 


ad  It. 3d  Art... 
Utlt.R.Q.M. 

6th  Cav. 
1st  It.  leth  Inf. 
1st  U.  1st  Car. 
1st  It.  94th  Inf. 
lstlt..B.Q.M. 
8th  Inf. 

...do 

Ist  It  SSth  Inf 
9d  It  16th  Inf. 

SdltlstInf  .. 
lst]t,R.Q.M. 

3d  Art 
...do 


Captain 


M^r. 
...do.. 


A  spin  wall,  John . 


^lt7thCaT. 


Atwood,  E.  B 

Baoon,  George  E . 
Bacon,  George  R . 
Badger,  N.D.... 

Baldwin,  J.  H... 

Bancrofts.  A... 


Bandy.  William  M.. 
Barber,  Merritt 


Barnard,  P.  P 

Barrett  Gregory,  Jr. 

Baacom,  George  M. . 


Bates,  R.F.... 
Bean,  John  W . 


Do 

Beck,  William  H.... 

Beebe,  Williams... 


Do 

Belger,  £.  A . . . 
Bell,  James  M  . 

Do 


1st  It  6th  Inf.. 
Sd  It  16th  Inf. . 
Sd  It  1st  Cav.. 
IstltSitdlnf.. 

Utlt,B.Q.M. 

l^h  Inf 
lstIt,R.Q.H. 

4th  Art 
3d  It  19th  Inf 
1st  It.  16th  Inf. 

SdU.SthCaT.. 
lstlt.B.Q.M. 

10th  Inf. 
lstlt,R.Q.M. 

13th  Inf. 
9d  It  18th  Inf. 
1st  It  15Ui  Inf. 


....do 

latlt.R.Q.M. 

10th  Car. 
latltord.... 


MttjOT. . 


Bird.  Charles 

Bimie,  Bogerw,  jr . 

Bishop.  John  S .^ 

BUiir,  Thomas 

Bomas,P.  S 

Booth,  Chariea  A  .... 

Booth,  Cbs.  A 

Boyd,O.B 


Do 

Boyle,  William  H. 


Do 

Bradford,  J.  H  . 


Bradley,  J.  H 

Bri  fickle.  J.  R 

Brinkerholi;  H.  R . . 

Brodrick,  P..T 

Brown,  R.  P 

Brush,  D..H 


Bubb,  John  W . 


Captain 


Captain 


...do 

1st  It  3d  Inf.. 
1st  It  7th  Car 
...do 


1st  It  83d  Inf. . 
Sd  It  13th  Inf . 
1st  it  13th  Inf 
1st  It  15th  Inf 
2d  It  Ist  Car.. 
SdltlstInf... 
3d  It  7th  Inf . . 
1st  It  8th  CaT. 


..do 

1st  It  21  St  Inf 


Do. 
Do- 


...do   

Capt  19th  Inf 

1st  It  7th  Inf. . 
1st  It  5th  Art 
1st  It  15th  Inf 
2d  It  23d  Inf .. 
3d  It.  4th  Inf.. 
Sd  It.  17th  Inf. 

l8tIt.,R.Q:M. 
4th  In£ 

...do 

...do 


M^Jor.. 
Captain 


M^jor. . 

Istlient 
Captain 


..do.. 


...do. 
...do. 
...do. 
...do. 


Lt.Col. 


H^r. 


Charleston,  a  C 

Camp  6th  Car.,  near 

Fort  Bays.  Kans. 

Chester,  a  C 

Camp  Warner,  Oreg  .  i 
Ringgold  Barr'ks,  Tex 
David's  Island,  New 

York  Harbor. 
Ft.D.A.Rn8sell,Wyo 

Fort  Bliss,  Tex 

Newberry,  S.C 


Fort  Porter.  N.  Y 

Savannah,  Ga 


Fort  Hamilton,  New 
York  Harbor. 

Acting  assistant  qnar- 
master  detachment 
of  7th  Cavalry,  at 
Memphis,  Tenn. 

Fort  Stevenson,  Dak. . 

Frankfort.  Ky 

Camp  Halleck,  Not  . . 

Yellowstone  Expedi- 
tion. Dak. 

Columbia,  S.C 


Fort  McHenry,  Md  . . 

Saint  Martinsville,  La 
Taylor  Barracks,  Lou- 
isville, Ky. 

Ehrenberg,  Aria 

Fort  M«^vett,  Tex . 

Fort  Fred  Steele,  Wyo. 


Chester,  S.C 

Tnleroea    Expedition, 

in  the  field,  N.Mex. 

Fort  McRae.  N.  Mex.. 

Fort  Gibson,  Ind.  T. . . 

Watervliet     arsenal, 

West  Troy,  N.  Y. 
Allegheny  arsenal.  Fa 
Camp  Supply,  Ind.  T. . 
St.  Louis  aepot,  Mo  . . 
Northern      boundary 

survey  commission. 
Camp  Bowie,  Ariz  . . . 
Camp  Douglas,  Utah.. 
Catup  Stambaugb,  Wyo 
Fort  Bayard,  H.  Mex. 
Camp  Apacbe.  Ariz . . 

Fort  Brady,  Mich 

Fort  Benton,  Mont. . . 
Summer     camp     8th 

Cavalry,    Canadian 

River,  in  the  field, 

N.  Mex. 
Fort  Bayard,  N.  Mex. 
Camp  on  Lost  River, 

Greg. 

TuleLake,  Cal 

Detachment  19th  Inf., 

A.A.Q.M. 

Fort  Benton,  Mont 

Fort  Warren,  Mass  . . 
Fort  Wingat43.  N.  Mex 
Camp  Hualpai,  Ariz  . . 

Lexington.  Ky 

Grand  River  agency, 

Dak. 
Frankfort,  Ky 


Not.  1  to  30, 1873. 
July  —  to  Oct  31, 181 
May  3  to  June  30. 1^ 
July  1  to  Sept  30, 187! 
July  1. 1872,  to  Mar.  1 
Sept  31, 1872,  to  Feb.  1 
July  1  to  3,  1872. 

Oct  15, 1873,  to  June  n 
Octl,  1873.  toJnneSI 
July  1,  1878.  to  Nor.  3 
and  Jan.  14  to  May  2 
July  1  to  31.  1872. 
July  31  to  Nov.  80, 181 

Feb.  38  to  June  30, 181 

Mar.  17  to  31, 1873. 


Sept.  1, 1873,  to  June  S 
Mnr.  1  to  June  30,  IM 
July  1,  1872.  to  Jah.  S- 
July  11  to  Oct  31.  18T 

Feb.  1  to  June  30,  187: 

July  1  to  Aug.  30, 187 

May  0  to  31, 1873. 
Mar.  i  to  June  30, 187 

Jnly  37, 1878,  to  June  J 
Sept  16, 1872,  to  June: 

July  1, 1873,  to  June ! 

Sept  30, 1873,  to  Jan.  3 
July  1  to  Sept  1,  1873 

Oct  1  to  31, 1873. 
July  1  to  31, 1873. 

July  1  to  Aug.  5, 1873 

Oct  1, 1873,  to  June  3( 
Apr.  1  to  May  31.  187: 
July  I,  1872,  to  Fob.  31 
May  33  to  June  30. 181 

Aug.  15. 1872,  to  June ! 
Mar.  17  to  June  10, 18 
May  16  to  June  .lO,  181 
July  I,  1872.  to  Mar.  S 
May  I  to  15,  1873. 
July  1  to  Dec.  6,  1878. 
Apr.  30  to  June  30.  18" 
July  1  to  Oct  31,  1872 


Mar.  13  to  June  30, 18 
Doc.  4,  1872.  to  Apr. 

May  1  to  June  30,  V 
Apr.  1  to  30,  1873. 
Nov.  16  to  83,  1873. 

July  1,  1872,  to  Apr.  3 
JulyltoDec.il,  187S 
July  1  to  Nov.  15,  187J 
Oct.  1,  1872.  to  Apr.  15 
July  1  to  Deo.  2:1,  1878 
July  1  to  8.  1872. 

July  1  to  Deo.  15. 187S 


Little  Rock.  Ark Jan.  1  to  May  6,  1873. 

Fort  BriUger,  Wyo. . . .    May  81  to  June  30,  18* 
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B.— JUfi  ofoffiooTB  on  dutff  a$  aoting  assiatani  quariermuBienf  4^ — Continaed. 


Name. 


Lineal  rank  and 
regiment. 


Brevet 
rank. 


Stations. 


Time  dnrinj;  year  on  dnty  as 
A.  A.  Q.  IL 


aflhrn.  H.  P 

allia,  John  L 

irbank,  J.  B 

nmham,  D.  B  . . . 
atter.WiUiamP.... 
Uhonn,  Jamea... 

Do 

Do 

impbell,  John  A. 
impbeU,  W.  J... 

ipron,  T.  H 

^venaogh,  H.  6.... 
Iiamberlin,  L.  A . 


Do 

lance,  J.  C  . 
bapin.  S.  S . 


Ut  It.  15th  Inf. 
9dlt.S4thInf. 
Utlt.3d  Art., 
ad  It  15th  Inf. 

adltOrd 

Ut  It  7th  Cav . 

do 

do 


Ki^ar- 


Do 

[affne,  John  J 

lark,  Charles  E. 

lark^RB 

liiford.J.C 

M,  JohnUT 

>nradC.H 

rartney,  ILL  ... 
ralj;,  Samael . . . . 
raigie,D.J 


ranaton,  A 

ranston,  J.  B 

rawford,  Emmet.. 

rawford,  M.,  Jr — 
raycroftj  W.T.... 


irry,  Jamea  . 
articLE.S... 


uaek,  Patrick. 
ishing.H.C... 
later.  B.K 

Do 

iiater.T.  W 

Do 

aviea»F.L 


aTla,C.S.L.B., 
aviSiCharleaL. 


aria,  George  B 

Do 

ompaey,  Charlea  A 

BBndio.C.C 

enlaon,D.R 

BaWer,G.W 

Lllenback.J.W.... 

'>dKO.JiL 

Ddge.H.C 

ove,  William  E 


niry,Thoniaa  . 
nd1ey,S.S.... 


Do 


reorge.. 
D,W.T. 
ntton^CB  .. 


wyer,  Philip... 
iikin,C.P..... 
Batmfln,J.B... 

Do 

batein,F.H.E. 

Do 


3d  It 8d  Art... 
3d  It  sad  Inf.. 
1st  It  9th  Inf. . 
1st  It  13th  Inf. 
1st  It  1st  Art.. 

....do 

1st  It  13th  Inf 
ad  it  4th  Art.. 


....do 

2d  It  18th  Inf. 
Capt  17th  Inf 
8d  It  10th  Inf. 

3dlt0rd 

Capt  aoth  Inf 
IstltlSchlnf 
1st  It  35th  Inf. 
Ist  It  6th  Inf. 
lstltB.Q.lL 

12th  Inf. 
1st  It  4th  Art. 
8d  It  10th  Inf. 
1st  It  3d  Car  . 


Hijor. 


M%|or.. 


ad  It  3d  Art... 
3d  It  7th  Cay.. 

IstltSthArt.. 
3d  It  3d  Art.. . 

...do 

1st  It  9th  Car  . 
Capt  4th  Art.. 
Ut  It  34th  Inf. 

...do 

Ut  It  7th  Cav  . 
...do 

aditasdinf... 


UtltEng 

Istlt  10th  Inf. 

3d  It  5th  Cav.. 

...do 

l^t  It  Sl  a4jt 

2d  Inf. 
3d  It  7th  Cav.. 
3d  It  5th  Art.. 
3dItlntArt  .. 
UtltUt  Art.. 
3<1  It  33d  Inf. . . 
1st  It  2d  Art  .. 
1st  It  13th  Inf. 


Captain 
M^)or... 


MiOor. 


Captain. 


1st  It  td  Inf. 
Sd  It  3d  Art. 


....do 

3d  It  Ut  Inf.. 
8d  It  10th  Inf. 
UtltOrd.... 


Utit. 


Igerly,  W.  8 . 


Capt  5th  Cav 
UtItUt  Art.. 
1st  It  3d  Art . 

...do    

3d  It  8Ut  Inf. 
Ut  It  31st  Inf. 

3d  It  7th  Cav. 


HiOor. 


Fort  Taleroea,  N.  Hex 

Fort  Duncan,  Tex 

Barrancas,  Fla 

Fort  Tolerosa)  N.  Hex 
Book  Ul'd  arsenal,  HI. 
Elisabethtown,  Ey. 
Lincolnton,  N.C  ... 
Charlotte, N. C  .... 
Fort  Macon,  N.  C  . . 
Fort  Randall,  Dak . 
Camp  Vincent  Neb . . . 
Camp  Dooglas,  Utah.. 
Fort  Wadsworth,  N. 
_^  York  Harbor. 

Fort  Pnlaski,  Ga 

Camp  Doaglan,  Utah . . 
Cape  Disappointment 

Wash. 
F6rt  Stevens,  Oreg. . . . 

FortYnma,Cal 

Camp  Hancock,  Dak . . 

Ansttn,Tex 

Benicia  Arsenal,  Cal . . 

Fort  Totten.  Dak 

Newport  Barracka,  Ky 
Fort  Stockton,  Tex . . . 
Beaver  City,  Utah  . . . 
Angel  Island,  Cal .... 


Point  San  Joe6,  Cal . . 
Brazos  Santiago.  Tex. 
Chngwater     Station, 

Wyo. 
Fort  McHenry.  Md. .  - 
Unionville,  Sw  C 


Fort  Monroe,  Va 

Fort  Stevena,  Oreg  . . . 
Fort  Johnston,  N.  C  . . . 

Fort  Clark,  Tex 

Sitka,  Alaska 

Fort  Daiican,  Tex 

Fort  Mcintosh,  Tex. . . 

UnionvilIe,S.C 

Oxford,  Miss 

Lower  Bral6  Agency, 

Dak. 
Willet's  Point  N.  Y. 

Harbor. 
Binggold     Barracka, 

Tex. 

Camp  Bowie.  Aria 

Calaboaas,  Arix 

MobUe,A]a 


Livingston,  AU 

FortSnllivan,  Me.... 
Fort  Ontario,  N.  Y  ... 

Savannah,  6a 

Fort  Whipple,  ArU   . 

Sitka,  Alaska 

Camn  Independence, 

Sidnt  Angnstine,  Fla. 

Fort  Cape  Disappoint* 

meut  Wash. 

Fort  Macon,  N.  C 

Fort  Gratiot  Mich.... 
Brazos  Santiago,  Tex . . 
Washington  Arsenal, 

D.C. 
Cam  pDate  Creek,  Ariz 
Key  West,  Fla 


Alcatraz  Island,  Cal 
Fort  Foote,  Md  . . . . 
Camp  Date  Creek,  Ariz 
Camp  San  Jnan  Idand, 

Wash. 
Opelika,  Ala 


July  1, 1878,  to  Jan.  87, 1873. 
Apr.  15  to  June  30, 1873. 
Sept  13  to  Nov.  37,  1873. 
Jan.  87  to  June  30. 1873. 
July  1  to  Dec.  31,  1673. 
July  1  to  17,  1873. 
Ang.  15  to  Sept  30,  1873. 
Oct  1,  1873,  to  Feb.  26, 18rj. 
May  1  to  June  30,  1673. 
July  1, 1873,  to  June  30. 1673. 
July  1  to  Nov.  19,  1872. 
July  1  to  31,  1873. 
JolyltoNov.  15, 1873. 

Nov.  SO,  1878,  to  Apr.  1, 1873. 
Ang.  1  to  No7.  18,  1872. 
Deo.  1  to  15, 1873. 

Jan.  1  to  31, 1873. 

Oct  1, 167».  to  Mar.  31. 1873. 

Nov.  1 1872,  to  Mar.  31, 1673. 

Jul  V  ] .  ;  K73,  to  May  31, 1673. 

July  1,  1S73,  to  June  30, 1873. 

Jidv  I  i.>  Oct  31, 1872. 

Jij  tv  I .  I H73,  to  Mar.  31. 1873. 

Jiiiv  :(l,  1872,  to  June  30, 1873. 

July  1, 1H72.  to  June  30. 1873. 

July  1,  Jt^73.  to  June  30, 187a 

Nov.  10  to  Deo.  1, 1673. 
July  ltD85,U72. 
July  1  to  Oct  36, 1673. 

Nov.  83  to  Dec  11, 1872. 
Dec  1  to  20, 1872,  and  Feb.  1 

to  28, 1873. 
Aug.  2il  to  Oct  19. 1873. 
Aug.  17  to  Oct  33, 1672. 
Nov.  17, 18r2,  to  June  30, 1873. 
Jan.  1  to  Apr.  30, 1873. 
May  1  to  June  30. 1673. 
Oct  1, 1873.  to  Apr.  15. 1873. 
May  1  to  June  30, 1673. 
July  1  to  Nov.  .10, 1872. 
Jan.9toFeb.28.  I6rj. 
Sept  8, 1873,  to  June  30, 1873. 

July  1  to  Nov.  30, 1878. 

July  1  to  Ang.  31, 1873. 

Jnly  1  to  Ang.  15. 1872. 
Sept  1  to  Nov.  30. 1872. 
Apr.  13  to  33. 1873. 

Oct  I  to  34, 1873. 
July  1  to  Aug.  16, 1873. 
July  1  to  Sept  30. 1672. 
Nov.  19. 1873,  to  June  30, 1873. 
Oct  1, 1873.  to  Jan.  31. 1873. 
July  1. 1873.  to  Jan.  27. 1873. 
Jnly  1, 1872,  to  June  30. 1873. 

Oct  3  to  Nov.  11,  1873,  and 
Dec  13, 1873,  to  June  30,  *73. 
Jnly  1  to  Oct  31, 1873. 

Jan.  1  to  May  1, 1873. 
July  1, 1873.  to  Mav  31, 1873. 
Jnly  35  to  Dec  7, 1873. 
July  1, 1873,  to  June  30, 1873. 

Aug.  1 13  39, 1873. 

Apr.  1  to  June  30, 1873. 

July  1  to  Nov.  18, 1873. 

Dec  13, 1873,  to  Jtlne  30. 1873. 

July  1  to  31, 1872. 

Out  1, 1872,  to  June  30, 1873. 

Jnly  1, 1873,  to  Mar.  31, 1873. 
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LisMlnuikuid 
refiment. 


nmk. 


Time  during  year  on  dnt^ 
A.  A.  Q.  M. 


BdmnDd&F.H  .... 
BlderkimW.A.... 


Emott.W.L 

Bngle^John  B 

Bnuis,  George  W.. 


FarDswortb,  H.  J . 

Fech6t,  E.O 

Feni8,8unnelP.. 

Fletober,R.H 

Foote,  George  F... 


Forae^A.G 

Fimiitaio.8.W 

Frencb/Thomas  H . 

Fuger.Fred 

Do 

OiblM,E.B 


Do 

Gibeon  F.M... 
Goodwin*  B.  A . 
Gray.CK 


GreaUab,lLJ.... 

Greene,  A.  P 

Greenongh,  G.  G . 

Do 

Grier.lLC 

Do 


Grimeti  George  8 . 
Gathrie«JohnB... 
HaU.&M 


Do 

HaUoran,  James. . . 

Hamner,  W.  H 

HamilUm,  John  ... 
Hanway.  John  W . 

HaRold.awIl!'.; 


Hari.y.K 

Hart,  Daniel... 

Haria,W.T 

Harwood,  Paul. , 
Haskell,  H.  L  . . 
Hatch,  John  P., 


Hathaway,  F.  H 

Haoghey,  Jamea  A. 
Hawley,  William.. 

Hay,Char1ea 

Hein,  a  L. 


HeinUleman,  C.  8. 

Do 

Hennisee,  A  G. . . . . 
Hill,&ll 


Hoag,  w.R 

Hobbs,C.W.... 
Hoffman,  A.  W.. 
Howard,  O.H... 
Howe.  Albion . . . 

Howell  R.  G 

Hoyt.  Oeorice  8  . 
Hubbard,  E.B.. 


Mltlstlnf... 
Cant  C.  a,  U. 

Lt  ooL  1st  Oar. 
1st  It.  13th  Inf. 
1st  It  St,  a4|t. 

nstlnt 
1st  It  8th  Car.. 
9dlt9dArt... 
Capt4thlnf .. 
MltSUtlnf.. 
Istlta  Q.M. 

8th  Cav. 
IstltlstCar.. 
9dU8thCav.. 
CaptTthCav.. 
1st  It  4th  Art . 

....do 

Islltethlnf.. 


do 

1st  It  7th  Cav . 
9d  It  8th  Car.. 
1st  It,    A<U  t 

SSthlnf. 
Cant.,  O.S.K. 
Ist  It  4th  Art. 

....do 

....do 

....do 

....do 


Captain, 
.do.... 


Mi^or.. 
Oi^tiiin 


Caplidn 


tstlt  9dArt. 

Utltiathlnt 

1st  It.,  K.  Q. 

IL  1st  Art 

....do 

1st  It  13th  Inf.. 
9d  It  90th  Inf. 
Utlt  1st  Inf. 
9d  It  3d  Inf... 

....do 

1st  It  3d  Art. 

CaptlthCar.. 
Istltasthlnt 
IstltlSthlnf: 
1st  It  90th  Inf. 
9d  It  ISth  Inf. 
Hi^  4th  Car.. 


9d1t,RQ.M. 

5th  Inl 
1st  It  9l8t  InC 
1st  It  90th  Inf. 
Ist  It  33d  Inf 
9d  It  1st  Car  . 
ist  It  3d  Art. 

....do 

Ist  It  8th  Cav. 
CaptOrd 


Colonel. 
..do.... 


Lt-eol 
lljdor... 
Zdo... 


Br.-gen. 
Captain 


MiOor.. 


9d  It  91st  Inf.. 
9d  It  3d  Art... 
1st  It  10th  Inf.. 
Utlt 5th  Art. 
1st  It  4th  Art. 
Ist  It  Sd  Art  .. 
9d  It  18th  Inf.. 
1st  It  9d  Art.. 


Captain 


HjOot.. 
Captain 


Do 

HubbelU  H.  W.,  Jr. 

Hago.W.  H 

Hninbort  James . . 
Ilamphrey,  Charles  F 

Do 

Hompbreys.  H.  H. . 


....do 

3d  It  1st  Art . . 
1st  It  9th  Car.. 
1st  It  nth  Inf. 
Utlt 4th  Art. 

...do 

Ut  It  15th  Inf.  .Lt  Col. 


Fort  Brady,  Mich. 
Pneblo,Colo^ 


Benicia  Barracks,  Cal 
Fort  Craig,  K.Mex... 
Fort  Yaaoonrer,  Wash 

Fort  HoBae,N.  Hex 

Fort  Sterena,  Oreg 

Lebanon,  Ky 

FQrtLapwai,Ind.T  .. 
Fort  Union,  N.  Mex. . . 

Camp  MoDermit  Ker. 
Kort  Wingate,  K.  Hex. 

Oxford.  Iflss 

Fort  Wasbington.  Md 

Aloatraa  IsUnd,  Cal. . 

Oflloe  C.  Q  MADept 

South.  LonisriUe,  Ky. 

8aint  Paul,  Minn 

Llringston,  Ala 

Fort  Helden.N.  Mex.. 
FCrtDavia.Tex 


PikesTiUe  Arsenal,  Md 

Fort  Macon,  N.C 

Point  San  Joe6.  Cal... 

In  the  field 

FortFoote,Md 

Battalion  quarter- 
master  Modoc  ex- 
pediUon  in  the  field. 

Fort  Whipple  J^a 

Camp  Brown,  Wyo. . . 

Fort  Hamilton,  Kew 
York  Harbor. 

Charleston.  8.  C 

Camp  Wright  Cal 

Fort  Bipley,  Miss... 

Fort  Gratiot.  Mich... 

Fort  Beynolda,  Colo. . . 

Fort  Lyon,  Colo 

FMi  Hamilton,  Kew 
York  Harbor. 

Uncolnton,  N.  C 

Fort  Qnitman,  Tex. . . . 

Fort  OarUnd,  Colo. . . . 

Fort  Pembina,  Dak  . . . 

Camp  Gaston,  Cal 

In  charge  of  office 
chief  quartermaster. 
Department  Texas. 

Fort   Leavenworth, 


Bhrenberg.  Aris 

Fort  Walworth,  Dak. 
Camp  McDowell,  Ariz. 
CampVerde,  Ariz. . 

Key  West  Fla 

Fort  Niagara,  N.Y.... 
Fort  Stanton,  N.  Mex.. 
Indianapolis  Arsenal, 

Ind. 
Fort  ColTille,  Wash... 

Key  West  FU 

Austin,  Tex 

Fbrt  Trumbull,  Conn . . 

Charlotte,  K.  C 

Raleigh.  N.C 

Atlanta,  Ga 

Camp  San  Juan  Island, 

Wash. 

Fort  Macon,  N.  C 

Port  Pulaski,  Ga 

Rinsgold  Bamicks.Tex 
Camp  Hancock.  Oak . . 
Fort  Johnston,  N.  C . .  - 
PointSan  Jofi^.Cal.... 
FortCnmmings.N.Mex 


Dea  6, 1873,  to  June  30, 18 
July  1, 1873,  to  Mar.  31, 1 
and  June  1  to  30, 1873. 
Jan.  -^  1873,  to  May  31, 11 
July  1,1873,  to  June  30, 1( 
Feb.  1  to  May  31, 1873. 

Not.  1. 1873,  to  June  30, 11 
July  1  to  Aug.  17, 1873. 
July  1  to  Dec  17, 1873. 
Mar.  7  to  June  30, 1873. 
July  1  to  Sept  13, 1873. 

June  7  to  30, 1873. 

Nov.  15, 1873,  to  June  15, 1 

Jan  1  to  9, 1873. 

July  1  to  Sept  19, 1873. 

Nov.  18, 1873,  to  June  30, 1 

July  1  to  Dea  — ,  1873. 

May  14  to  June  30. 1873. 

Oct  94  to ,1873. 

July  1, 1873,  to  June  30, 1 
Septl,  1873,  toJan.  16, 1 

July  1, 1873,  to  June  30, 1 
July  1  to  Nov.  17,  1873. 
March  31  to  May  9,  1873. 
May  9  to  June  ^,1873. 
July  1  to  Oct  31,  1873. 
Jan.  31  to  June  30, 1873. 


July  1, 1873,  to  June  30, 1 
July  1, 1873,  to  Jane  30, 1 
July  1  to  Nov.  7, 1873. 

Dec.  1,  J  878,  to  June  30, 1 
July  1, 1873,  to  June  30, 1 
Aug.  1, 1873,  to  June  30, 1 
June  1  to  30, 1873. 
July  1  to  Aug.  31. 1873. 
Jan.  1  to  June  30, 1873. 
Feb.  1  to  38, 1873. 

July  15  to  Aug.  15. 1673. 
July  1,1873,  to  June  30.1 
July  1,  1873,  to  June  30,  1 
July  1,  1873,  to  June  30, 1 
April  14,  to  June  30, 1873. 
May  19  to  June  38, 1873. 


July  1, 1873,  to  June  30, 1 

July  1  to  97. 1879L 
Aug.  1  to  Deo.  13, 1873. 
Oct  1, 1873,  to  June  30, 1 
July  1  to  Sept.  30, 1873. 
Sept  1  to  Nov.  17, 1873. 
Dec.  8,  1873.  to  Jane  30,  1 
Oct  31,  1873,  to  June  30, 1 
July  1, 1873,  to  June  30, 1 

July  31, 1873,  to  June  30, 1 
July  1  to  Aug.  .31, 1873. 
Jnnel  to  30, 1873. 
July  1, 1873.  to  June  30,  li 
July  1  to  Sept  30. 1873. 
April  I  to  May  35, 1873. 
July  1  to  31, 1879. 
July  1  to  Sept  30, 1873. 

Nov.  17  to  Dec  31. 1873. 
April  1  to  June  30, 1673. 
Sept  1  to  31, 187-2. 
Apr.  1  to  Jane  30,  1873. 
July  1  to  Nov.  17, 1879. 
Dec  1.  Ib72,  to  Mar.  31, 187 
Aug.  1, 1673,  to  April  30, 1 
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Kame. 


Lineal  rank  and 
regiment 


Brevet 
rank. 


Stations. 


Time  doring  ymr  on  doty  i 
A.XQ.1L 


onter,  Sd.... 

ur«t,  J.  H..., 
yer,  John  K.. 
tf(alia.Ja8.M. 
igeraoll^Ed... 


w4n.  D.  A  . 
e«.R.A... 


loob*,  J.W , 

jcelyn,  S.P , 

kboson,  John  B... 

>hnaton,  John  L.. 

mes,  F.  B 


»iies.S.  R 

irdan,  Charleg. 
eeffe.  Joseph.. 

eUer,  Charles. . 

oltoo.  D.  H... 

Do 


endall,  H.M 

Do 

ing,  James  S 

ingsbury,  Geo.  "W. 
Ingsbnry,  H.  P.... 

Do 

ingsbnry,  W.  E . . . 

oox,  Thomas  T 

raazynski,  Bi 

rsuse,  William 

ress,  John  A 


yle.  William  J  . 
iwton,H.W..., 


>e,J.M 

Mfe,  John  G. 


Do 

>mia.  Lnigi  . . 
urd,  James  H. 


Do 

>rd,  Thomas  W  . 


>ve,  George  M. 

Do 

iff;  Edmund — 


acGowan.  A.  B... 
aokay,  William  S  . 

acklin.J.E 

aclay,  Isaac  W 


acKntt,Ira 

ahon,  S.K 

Do 

aize.  William  K. . . 

Do 

anley,  John  A 

anning,  William  C 
anafleld,r.W 


lstlt.K.Q.  M. 

1st  Cav. 
3d  It  19th  Inf. 
1st  It  18th  Inf 
iHtlt   1st  Art 

1st  It  4th  Cav. 
3d  It  5th  Art.. 


Captain 


1st  It  R.  Q.M. 

7th  Inf. 
9d  It  t:  1st  Inf  . 
Istlt,^.  3d 

Cav. 
1st  It  R.Q.M. 

SlBtlnf. 

1st  It  R.  aM. 

3d  Inf. 
1st  It  4th  Art 
1st  It  16th  Inf 
Ist  It.  5th  Art 

1st  It  3d  Inf  . . 
1st  It  10th  Inf. 
...do 


Captoin 


Captain. 


1st  It  6th  Cav. 

...do 

Ist  It  13th  Inf 
3«1  It  13th  Inf 
3d  It  6th  Cav.. 

..  do 

1st  It  11th  Inf. 
3d  It  1st  Cav. . 
3<llt  13th  Inf 
1st  It  3d  Inf.. 
UtltOrd 


Mi^lor. 


1st  It  11th  Inf 
1st  It  R.Q.M. 

4th  CSV. 
1st  It  9th  Inf.. 

1st  It  R.  Q.  M. 

19th  Inf. 

...do  

1st  It.  5th  Art 
Istlt:^  Q.M. 

SdArt 

....do    

Ut  ItRQ.H. 

30tb  Inf. 
3d  It  16th  Inf. 

...do 

Ist  It  8th  Cav. 


Captain 
...do.. 


MiOor  . 
...do.. 


Lt.  Col. 
...do.. 


Capt  19th  Inf. 
1st  It  3d  Inf... 
3d  It  83d  Inf.. 
IstltUrd 


arcotto,  Hwiry. 


3d  It  3d  Art  . . 
1st  It  16th  Inf 

...do 

1st  It  30th  Inf. 

...do  

...do 

Ist  It  33d  Inf.. 
3d  It  nth  Inf. 


1st  It  17th  Inf 


CM>tain. 
..do..., 


Benicia  Barracks,  Cal 

Beale^s  Springs,  Aria. 

Lanrens.  S.  C 

Fort  Jefferson,  Fla. . . 
Springfield    Armory, 

Mass. 
Saint  Lonis  Depot,  Mo. 
Fort  Preble,  ' 


Deoot, 
>,  Me.. 


Captain 


Fort  Shaw,  Mont . . 

Camp  Warner,  Orog. . 
Fort  Mcpherson,  Neb 

Fort  Vancouver,  W.T. 

Fort  Hays,  Kana 

Raleigh,  N.  C 

Jackson,  Miss 

Plattsburgh  Barracks, 

N.  Y. 

Spartan  burgh.  8.  C 

San  Antonio,  Tex 

A.  A.  Q.M.  to  Board 

of  Offic^ra  for  the 

{rarobase  of  horses 
or  9th  Cavalry,  at 

Ringgold  Barracks, 

Tex. 

Oxford,  Miss 

Fort  Barker,  Kans  . . . 

Fort  Hall,  Idaho 

Camp  Gaston,  Cal .... 

Meridian.  Miss 

Fort  Harker,  Kans ... 

Fort  Griffin,  Tex 

Camp  McDermlt,  Nev. 
Camp  Mojave,  Aria  . . 

Fort  Dodge,  Kans 

Yanoouver    ArseniU, 

Wash. 
Fort  Richardson,  Tex 
Fort  Clark,  Tex 

Fort  D.  A.  Russell, 

Wyo. 
Baton  Rouge,  La 

Jackson  Barracks.  La 
Fort  Wadsworth.N.  Y 
Presidio,    San   Fran- 

sisco,  CaL 
Fort  McHenry,  Md . . . 
Fort  Snelliog,  Minn. .! 

FrankfortKy 

Lebanon,  Ky 

Summer  camp  8th  Cav. 
Canadian  River,  N. 
Mex. 

For  t  Yuma,  Cal 

Fort  Lyon,  Colo 

Fort  Sully,  Dak 

Watervliet  Arsenal, 
West  Troy,  N.  Y. 

Barrancas.  Fla 

Holly  Springs, Miss... 

Oxford.  Miss 

Camp  Sykes,  Dak 

Fort  Wadsworth,  Dak 

Fort  Ripley,  Minn  ... 

Camp  Apache,  Aris  . . . 

Acting  assistant  quar- 
termaster of  escort 
to  Texas  Pacific  Rail- 
road survey. 

Newport  Barracks,  Ky 


July  1  to  Deo.  10, 1873. 

July  1, 1871,  to  June  30, 1873. 
Aug.  17, 1873,  to  Jan.  85, 18TI. 
Nov.  17, 1873.  to  June  30. 1873. 
July  1, 1873,  to  June  30, 1873. 

Feb.  38  to  June  30. 1873. 
July  1  to  Ang.  13, 1873,  and 

Sept  19,  1873,  to  Mar.  31. 

1873. 
Mar.  11  to  June  30, 1873. 

Mar.  1  to  June  30, 1873 
Apr.  1  to  May  1, 1873. 

June  1  to  30, 1873. 

July  1, 1873,  to  June  30, 1873. 

July  1  to  Nov.  17, 1879. 
July  1  to  31, 1873. 
Julyl  to  Dec  31. 1872. 

Mar.  1  to  June  84, 1873. 
July  1, 1873.  to  Mar.  31, 1873. 
May  13  to  June  13,  IStL 


July  1  to  Deo.  30, 1879L 
Jan.  6  to  Apr.  3, 1873. 
July  1, 1879,  to  June  30. 1873. 
July  1, 1873.  to  Apr.  14, 1873. 
July  1  to  Deo.  15. 1873. 
Dec.  33, 1873,  to  Jan.  6, 1873. 
Dec:  16, 1873.  to  June  30, 1873. 
July  1, 1873,  to  June  7, 1873. 
July  1  to  31,  1873. 
July  1  to  Nov.  10,  1872. 
July  1, 1873,  to  June  30, 1873. 

July  1, 1872,  to  Jan.  1, 1873. 
Apr.  3d  to  June  30, 1873. 

Aug.  31  to  Oct  15, 1872. 

July  1, 1872,  to  Apr.  30, 1873 

May  1  to  June  30. 187S. 
Nov.  15  to  30, 1873. 
July  1  to  Nov.  15, 1872. 

Dec  11, 1872,  to  June  30, 1873. 
July  1,  1873,  to  June  30, 1873. 

Doc  15, 1872,  to  Feb.  28, 1873. 
Mar.  1  to  June  30, 1873. 
Apr.  98  to  June  30,  1873. 


April  1  to  June  23. 1873. 
July  1  to  Dec.  31.  ISTi. 
Junel  to  30, 1873. 
Aug.  5,  1872,  to  Jan.  1,  1873. 

July  1  to  Sept  13, 1872. 
Dec  11  to  31,  1872. 
June  12  to  30.  1873. 
July  1  to  Sept  7,  1872. 
Dec.  13, 1873.  to  June  30, 1873 
July  1  to  31,  1872. 
May  15  to  June  30. 1873. 
Jan.  1  to  May  86, 1873. 


April  1  to  June  30, 1873. 
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B. — List  of  officers  on  duijf  as  acting  assistant  quartermasters,  fc — Continned. 


Name. 


Lineal  rank  and 
regiment 


Breret 
rank. 


Stations. 


Time  during  year  on  dnty 
A.  A.  Q.  M. 


MarMej,  A.C.... 
Marahall.J.  H.... 

Mathey.E.  G 

McCallum,  William  B 
McCauley.  C.  A.  H 
IfcCleUan,  Jolin  . . 
llcConilie.  Samael 

llcCrea,  Tullv 

If  cBermott.  George  B 
UoDonald.  Kobert . . 
McDoagall,  Tlioe.  H 
HoG  ilvrmy,  John  — 

Molntyre,  A «.. 

If  cKee.  Georse  W  . . 
If cNaoglit,  John  S. . . 
McNotC  John  .... 
HcTaggart.  C.  P. . 
Metcalfe,  Cbarlea . 
MichaeUs,O.E... 


If ichler.  Frank. 

Miles,  Evan 

MiUer.C.  P 

Do 


let  h.  94th  Inf. 
1st  It.  4th  Art . 
l8tIt7thCar. 
Ist  It.  5th  Art . 
ddlt^  Art  .. 
l8t  It.  5th  Art . 
1st  It.  14th  Inf. 
Capt.  Ist  Art.. 
3d  It  33d  Inf.. 
Ist  It  5th  Inf.. 
1st  It  7th  Cav  . 
1st  It  8d  Art.. 
3d  It  Sd  Inf.. 

IstltOrd 

Capt  90th  Inf. 

MiU-Ord 

Istlt  nth  Inf 
3d  It  17tb  Inf 
IstltOrd 


LtCol. 
M^Jor.. 


(Captain. 
MsOor!*.! 


Colonel  . 
Captain' 


Sd  It  5th  Car. 
Capt  3Ut  Inf . 
1st  It  4th  Art . 
...do 


If  iUer,  James 

Miller,  H.P 

Miller,  WiUiam  A... 

Miller,  William  H... 

Moore,  Fraools 

Morgan,  A.  S.M 

Monla,L.M 

Morris,  Lonia  T 

Morton,  Aiired 


Do 

Mnrphy,  John . 


KaTe,A.H 

Keide,  Horace , 

Kelson.  Wro.  H 

Neamith.L.A 

Ncttorville,  W.McC 

Kewklrk.E.  P 

Hixon,  John  B 


Korthnp,B.B. 
]lowUu,H.J.. 


Do., 


O'Brien,  .Tohn  J 

0*ConnelI,  John  J.. 
OX^mner,  Stephen  . 

Olmstead.  J.A 

Osgood,  H.B 

Do 

Pardee,  J.  H   

Pamell.  WilHam  R. 

Paal,aR 

Payson,A.H 

Penney,  Charles  G 


Peponn,  Silaa  . 
Do 


Pickett,  George  B. 


Pierce,  F.E. 
Pike,  A. F.. 


Pitman,  John. 


lst1tH.Q.M. 

ddlnf. 
Capt  4th  Art.. 
Ist  It  18th  Inf. 

Sdlt9»hlnf... 
Capt  9th  Cav  . 
Capt  O.  8  K. . 
1st  It  30th  Inf 
Ciq>t3dlnf  .. 
Ist  It  R.  Q.  M. 
9th  Inf. 

...do 

3d  It  14th  Inf 


Lt  Col. 


Captain 
MiOor.. 


9d  It  7th  Cav. 
1st  It  4th  Inf. 
Ut  It  7lh  Inf. 
9d  It  13th  Inf. 
Capt  3l8t  Inf. 
Istlt  4th  Art 
1st  It  R.Q.M 

34tb  Inf. 
1st  It  17th  Inf 


M%)or. 


Istlt  R.  Q.M 

7th  Cav. 
....do 


9dlt4thlnf  .. 
Sdit  1st  Inf.. 
1st  It  33d  Inf. . 
1st  It  13th  Inf 
1st  It  3d  Art. . 

...do 

9d  It  33d  Inf.. 
1st  It  1st  Cav.. 
1st  It  18th  Inf 
Istlt.  Eng'rs.. 
1st  It  R.  Q.  M. 

6th  Inf. 
1st  It  10th  Cav. 
...do 


LtCol. 
Captain 


Captain 


IstltlSth  Inf 


Istlt  1st  Inf... 
1st  It  13th  Art 


9d  It  Ordnance. 


Fort  Mcintosh,  Tex. . . 

WestPointN.  Y 

Spartanbnrgh,  8.  C — 

Fort  Preble,  Me 

Fort  Wad8%orth,  N.  Y 
Fort  Warrefl,  Moss  . . . 
Sidney  Banacks.  Nebr. 
West  Point,  N.  Y  . . . . 
Camp  Verde,  Aria  . . . 
Fort  Lamed,  Kans. . . 

Union  vUle,  S.  C 

Raleigh,  N.C 

Chattanooga,  Tenn. . . 
St  Loais  Arsenal,  Mo 
Fort  Wadswortfa.  Dak 
Colambos  Arsen'l,  Ohio 
Grand  River  ag'y,  Dak 

do 

WatertowA   Arsenal, 
Mass. 


Camp  Hui^pal.  Aria . 
Fort  Col  ville,Wyo... 
Fort  McHenry,  Md 


Presidio,  San  Francis- 
co, Cal. 
MobUe,Ala 


Fort  Stevens,  Oreg 

Newberry,  S.C 


Red  Willow  Cr'k,  Nebr 

Fort  Clark,  Tex 

Allegheny  Arsenal,  Pa 

Fort  Totten,  Dak 

Fort  Wallace,  Kans. . . 
FtD.A.Ra88eU,Wyo 

Omaha  Barracks,  Nebr 
Camp  on  Laramie  Riv- 
er, Wvo. 

Shelby  ville,  Ky 

Paducah,Ey 

Camp  Baker,  Mont. . . 
Camp  Halleok,Nev.. 
Fort  Stevens,  Oreg. . . 
Rotherfordton,  K.  C . . 
Fort  McKavett,Tex. 

Grand  River  Agency, 

Dak. 
Newport  Barracks,Ey. 

Det  7th  Cavalrjin  the 

field.  Dak. 
Monnt  Sterling,  Ky . . 
Madison  barr'ks,  IT  Y 
Caiup  Crittenden,  Ariz. 
Camp  Stambaugb,  Wyo 

Fort  Joflferson,  Fla 

Fort  Ontario,  N.  Y.... 
New  Camp  Grant,Ariz 
Camp  Harney,  Oreg. . 

Sumter.S.  C 

Willet's  Point,  N.Y.. 
Fort  Buford,  Dak 


Fort  Gibson,  Ind.  T . . . 

Det  9th  Inf.  en  route 
from  Fort  Gibson  to 
Fort  SiU,  Ind.  T. 

Oxford,  Miss 


Pollock.  Robert. 
Pond,  George  £.. 


Capt  3l8t  Inf. 
3d  It  6th  Cav. 


Fort  Niagara, N.Y.... 
Fort  Wood,  New  York 

Harbor. 
Wntervliet    Arsenal, 

We«tTroy.N.Y. 
Fort  Klamath,  Ore^. .  ■ 
Camp  Loma,  Colo 


Jnly  1, 1879.  to  April  30, 18 
Sept  1, 1873,  to  Jnne  30, 18 
Jnly  1. 1873,  to  March  1, 18 
Ang.  13  to  Sept  19, 1873. 
Nor.  30, 1673,  to  Mav  31, 18 
Dec.  11, 1873,  to  Jane  30, 18 
Juno  11  to  .30.  1873. 
Jnlv  1  to  Ang.  31, 1873. 
Oct  1.  1873,  to  Jane  30. 187 
March  13  to  April  15, 1873. 
Dec.  30, 1873,  to  Jan.  31, 18 
Nov.  17, 1873,  to  March  31, " 
Jaly  1, 1872,  to  June  30, 18 

Do. 
July  1  to  31, 1873. 
July  1,  1673.  to  June  30, 18 
May  1  to  June  30,  1873. 
DiMJ.  31,  1873,  to  May  1,  18 
July  1, 1873,  to  June  30, 18* 

May  8  to  June  30, 1873L 
Jnly  I  to  31, 1873. 
Aug.  30  to  Oct  31. 1879. 
Nov.  15, 1873,  to  Marcn  31, " 

Jnly  1, 1873,  to  April  13. 18 
and  April  33  to  June  30, " 

Dec.  1  to  31,  1873. 

Nov.  30. 1873,  to  Jan.  14, 18 
and  May  31  to  June  30, 18 

July  1  to  Nov.  3. 1873. 

July  1  to  Sept  30, 1873. 
Do. 

Oct  31,  1873,  to  June  30, 18 

Nov.  30,  Irt-i,  to  Feb.  8, 18 

July  1  to  Aug.  31,  1873. 

Oct.  1, 1873,  to  June  30, 18 
May  17  to  — ,  1873. 

July  1  to  Sept  30. 1879. 
July  to  August  8, 1873. 
July  1, 1873,  to  June  30, 187 
Jan.  37  to  June  30, 1873. 
Oct.  83  to  Nov.  30. 1873. 
Septl  to  Oct.  30. 1873. 
July  1  to  Sept  16, 1873. 

July  8  to  Sept  7, 1873. 

July  1, 1873,  to  Feb.  38, 1873 

,  1873,  to  June  15, 1873 

July  1  to  Dec  33, 1873. 
Oct  1, 1873,  to  June  30, 1873 
July  1, 1873,  to  Mar.  — ,  187; 
Oct  1, 1872,  to  May  16, 1873. 
July  1  to  Nov.  17, 1873. 
Dec.  7, 1873,  to  June  30, 1872 
Feb.  1  to  May  10. 1873. 
July  1  to  Oct  31, 1873. 
July  1, 1873,  to  June  30, 18^ 
Dec  1, 1873,  to  June  30, 187: 
Julv  1  to  Aug.  33, 1873,  ai 

May  30  to  June  30, 1873. 
Mar.  1  to  April  33. 1873. 
AptU  35  to  May  5^  1873. 


Dec  30. 1873,  to  Jan.  1,  18* 
and  Mar.  1  to  June  13, 18' 
Nov.  1  to  Dec.  8. 1873. 
Dec  8, 1873,  to  June  30, 187 

Jan.  1  to  June  30, 1873 

July  1, 1873.  to  June  30,  IST 
June  1  to  30, 1873. 
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Name. 


Lineal  rank  and 
regiment 


Brevet 
rank. 


Stationa. 


Time  dnrinar  jrear  on  dnty  at 
A.  A.  Q.  M. 


ope,  John,  Jr.... 

orter,  Joroea  B. 

Do 

Do 


Sd  It  1st  Art.. 

l8tlt7thCav. 

..-.do 

....do 


otts,  R.D , 

tioe.BntUrD.. 
rice,  George  F. , 

rince,  William, 
oilman,  J.  W... 


Do 

Urington,  George  A 


!oinan,  William  R. . 
luinby,  De  U.  G  . . . 
loimby,  H.B 


[ninby,  Ira . 


Do 

;andiai,  RL 

Do 

;aphall,  A.W 

;awolle,  William  C. 


Do 

^y.P.H 

:eedy,W..T 

;exford,  William  H. 

Ihecm.  E.B 

ice,WimamF 


Do 

icbarda,  William  V 


Jley,  Tbnmaa  P 

^bt'rta,  C.S 

;obinson,  F.  U 

lobiiiaon,  Thomas  B 
^kwell,  Charles  H 


:ockwell,  James,  Jr. 


^gers,  C.  P  . . 
Oder,  John  W. 


oemer,  Panl 

ogers,  B.  n 

ogers.  J.  Sumner  . . 
Offers,  William  W. 

oUins,  James  11 

omeyn,  Henry 


Do 

oeencrantz,  Fred  . 

Do 

OSS,  John  M 


OSS,  William  J.. 


;ucker,L.H.. 


Do 

.assell,B.K 

utherford,  K.  G . 


lye,  George  B. 
uids,  J.  H  . . . . 


1st  It  3d  Art . 
2d  It  4th  Inf. . 
1st  It  B.Q.M. 

5th  Cav. 
IstltOrd... 
3d  It  8th  Cav. 


Captain 


...  do 

Capt9thCaT. 


Sd  It 4th  Art.. 
3d  It  5th  Inf.. 
lstltR.Q.M. 

25th  Inf. 
1st  It  H.Q.M. 

11th  In! 

...do 

1st  It  5th  Inf.. 

...do 

1st  It  nth  Inf 
1st  It  &  Q.  M. 

ad  Cav. 

..do 

3d  It  8th  Inf... 
1st  It  33d  Inf . . 


Colonel., 


CaptO.aK. 

3d  It  31st  Inf. 
Ut  It  33d  Inf. 


...do 

Istlt  R.Q.M. 

16th  Inf. 
Istlt  31st  Inf.. 
1st  It  nth  Inf 
3d  It  3d  Cav.. 
1st  It  19th  Inf 
lstltR.Q.M., 

5th  Cav. 
3d  It  a4J*t,  1st 

Cav. 
1st  It  5th  Cav.. 
1st  It  aiU't,4th 

Art 
1st  It  5th  Art. . 
iHt  It  I'Jth  Inf 
3d  It  1st  Inf. . 
Istlt 9th  Inf.. 
Cspt-Ordnanoe. 
1st  It  5th  Inf. . 


...do 

1st  It  16th  Inf. 

...do 

1st  It  3ist  Inf. 


Captain 


Captain 
Captain 
..do... 


SdltSlstlnf. 


inno,  J.  M.  J. 
irson,  H.  B  . . 


Utlt  R.Q.M. 
9th  Cav. 

...do 

1st  It  1st  Art.. 
8d  It  13th  Inf . 

Sd  It  5th  Art.. 

Istlt  6th  Cav. 

CaptTthlnf.. 
Istlt  3d.  Inf.. 


Captain 


Fort  Wood,  New  York 
Harbor. 

Lincolnton,  N.  C 

ShelbyviUe.  Ky 

Lebanon,  Ky 

Savannab^Ga 

Paducah.Ky 

Camp  McDowell,  Ariz. 

Frankford  ArsenaLPa. 
In  the  field,  camp  at 

Tierra  AmariHa,(old 

Fbrt  Lowell)  N.Hes. 
Fort  Union,  N.Mex... 
Parkorsburgh.  W.Va., 

recruitlng-oincer,  A. 

A.Q.1L 

SfUca.  Alaska 

Fort  I..amed,  Kans 

Fort  Davis,  Tex 

Fort  Griffin,  Tex 

Fort  Biohardson,  Tex 
Fort  Marker,  Kans  . . 

Fort  Lamed,  Kans 

San  A  ntouio,  Tex 

Omaha  Barracks,  Nebr. 

Fort  Sanders,  Wyo 

Det8tb  Inf.,  Dak 

Lower  Brule  Agency, 

Dak. 
Mount  Vernon  Arse. 

nal,  Ala. 
Fort  Vancouver,  Wash. 
Camp  Hualpai,  Ariz  .. 

Fort  Yuma,  Cal 

Nashville,  Tenn 

Camp  Harney,  Oreg. . . 
Cheyenne  Ag'cy,  Dak 
Camp  Starobangh.Wyo 
Little  Rock,  Ark... 
Camp  Grant,  Aria. . 


Benioia  Barracks,  Cal 


Camp  Grant,  Aria .... 
Point  San  Jos6,  Cal .. 


Fort  MoHenry,  Md . . . 
Fort  Bridger,  Wyo.... 
Fort  Wayne,  Mich  .... 
Sidney  Barracks,  Nebr. 
Augusta  Arsenal,  Ga. . 
Post  southeast  Kansas, 

Fort  Scott,  Kans. 
Fort  Gibson,  Ind.  Ter. . 

Aberdeen,  Miss 

Little  Rock,  Ark 

Fort  Cape  Disappoint* 

men t  Wash. 
Field,  quartermaster's 

headquarters,  Dep't 

Arizona. 
Fort  Clark,  Tex 


Ringgold  Barraok8,Tex 

KpyWe.st,Fla 

Fort  Columbus,  New 

York  Harbor. 
Fort     Independence, 

Mass. 
Camp  6th  Cavalry,  near 

Fort  Hays,  Kans.* 
Fort.  Shaw,  Mont. . . 
Huutavillc,  Ala 


July  1  to  Dec  8, 1873. 

July  1  to  15, 1873. 
Oct  1  to  Dec.  30. 1872. 
Dea  17, 1873,  to  Feb.  28, 1873. 

July  1  to  31, 1873. 

Aug.  8, 1872.  to  Jan.  14. 1873. 

July  1  to  Sept  30. 18U 

July  1, 1873,  to  June  30, 1873. 
July!  to  Oct —,1873. 


June  1  to  30, 1873. 
July  1  to  Nov.  13, 1873. 


13.  to  AprU  30, 1873^ 

July  1,1873,  to  Mar.  10. 18rj. 
•July  1  to  Aug.  31.  1878,  and 

Jan.  16  to  June  30.  IfftL 
July  1  to  Dec  16, 1873. 

Jan.  1  to  June  30, 1873. 
July  1  to  Oct  31, 1872. 
April  15  to  June  30. 1873. 
April  1  to  June  30. 1873. 
July  1  to  Sept  30, 1873. 

Nov.  1. 1873.'to  June  30, 1873. 
July  10  to  Oct  30. 1873. 
July  1  to  Sept  8, 1873. 

July  1, 1873,  to  June  30, 1873. 

Decl  to  31, 1873. 
April  13  to  May  8, 1873. 

May  33  to  June  30, 1873.' 
July  1, 1873,  to  June  30, 1873. 

Nov.  1, 1873,  to  Dec  31, 1872. 
July  1. 1872.  to  June  3Q,  1873. 
July  1  to  Sept  :I0. 1873. 
July  1  to  Dec  1«,  1673. 
July  1  to  Nov.  33, 1878. 

Deo.  10, 1873,  to  Jan.  — ,  1878, 
and  May  31  to  June  30,1873. 
May  10  to  June  30. 1873. 
May  0  to  June  30, 1873. 

Not.  1  to  83. 1873. 
July  i.  1873.  to  May  21.  Id73. 
July  1, 1873,  to  June  30, 1873, 
July  1, 1873,  to  June  11. 1873. 
July  1, 1872,  to  June  30, 1873. 
JvUy  1, 1873,  to  AprU  30, 1873. 

April  33  to  June  30, 1873. 
Jul?  1, 1873,  to  April  30, 1873. 
May  6  to  June  30, 1873L 
Nov,  1  to  Nov.  30, 1872. 

July  1, 1873,  to  June  30, 1873. 


OotltoDec31,187a. 

Feb.  14  to  June  30, 1873. 
Nov.  17, 1872,  to  Mar.  31, 1873. 
July  1, 1873,  to  June  30. 1873. 

July  1, 1872,  to  June  30, 1873. 

July  1  to  July  — ,  1873. 

Aug.  1, 1873,  to  Mar.  11, 1873. 
July  1. 1873,  to  June  30, 1873. 
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Kune. 


LinesI  rank  and 
regiment. 


Breyet 
rank. 


SUtions. 


Time  doriDK  year  on  dal 
A.A.Q.M. 


Sawyer,  J.  B 

Schwatka,  Fred . . 

Scott,  John 

SeUmer.  Charle*  . 
Do 


Sbarp,  Thomas. . 
Shelby.  Isaac  O  . 
SheltoD,  B.  H  . . . 
Sherman,  H.  P  . . 


Sherman,  Jamea  L  . . . 

Do  

Sherwood,  WflUam  L 
Shorkley.  George .... 

8llva,V:M.C.. 

Simpeon,  Jamea  F.  .. 
Simpson,  John 


Slade.  Charles  B  . 

Smith.  A.  B 

Do 


Smith,F.6. 


Do 

Smith,  Lewis. 


Do. 
Do. 


Spencer,  G«qrge  K. . . 

Spuririn,  W.  F. 

Stairord.J.S 

Starr.  IrwlnH 

Steele,  George  W  .... 

Steelhammer,  Charke 


Stone,  B.W... 

Do 

StOROW,  &  A . 

Salliv»ii.T.C. 


Taylor,  Frank 

Taylor,  George  HoM. 

Taylor.  8.  W 

Thener,B.R  

Thompsou.B.F 

Thompson,  John  C . . . 


Thompson,  RB. 
Thome,  P.M.... 


Todd,  John  W 

Tront^JohnF...  . 
Troxel,  Thomas  G. 


Tyler,  John. 
Do.... 


ITpham,F.K. 
Tedder,  8.  C 


yemon.  Charles  A. 


Vinal  William  H... 

ViTen,Johii  L 

Volkmar.  William  J. . 
Vose.  William  P 


SdltSUxArt.. 
3dlt3dCav.. 
adit  4th  Inf.. 
9d  It  3d  Art... 
...do 


Captain 


ftptaii 
do.. 


Ist  It  Ist  Inf. 
9d  It  16th  Inf 
SdltlatCar. 
9d  It  15th  Inf 


1st  It  Ut  Art . 

..  do 

Ut  It  21  at  Inf. 
Capt  15th  Inf. 
CaptSlstlnf. 
3dlt3dCav.. 
1st  It  4th  Art. 

3d  It  15th  Inf. 
latltTthCav. 
...do 


Hi^or. 


Captain 


Captaita 


^JS 


Capt  4th  Art 


...do 

lat  It  R.Q.H. 

3d  Art 
..do 


Mi^Jor. 
..do.. 


9d  It  19th  Inf . 
I8tlt2l8tlnf. 
lat  It  20th  Inf. 
lath. 9th  Cav. 
lat  It  R  Q.  M. 

14th  luf 
Capt  15th  Inf. 

IstltSUtlnf. 

...do 

Capt  and  asat 

anrg.  U.S.  A. 
Capt     C.  S., 

U.&A. 
dd  It  14th  Inf. 
lat  It  23d Inf.. 
2d  It  4th  Art.. 
Iatlt2l8tlnf. 
Capt  12th  Inf 
UtltB.Q.M. 

3d  Cav. 
9d  It  6th  Inf.. 
lat  It  R.  Q.  M. 

2SdInf: 
HiOorOrd.... 


lat  It  23d  Inf. 
latltB.Q.M. 

17th  Inl 
l8tltaQ.M. 

IstlnC 
...do 


MiOor  . 


LtCol. 
...do... 
M^jor.. 

Lt.  Col. 


MiOor.. 
...do... 


lat  It  lat  Cav . 
2d  It  19th  Inf. 


lat  It  4th  Car 


Do. 


lat  It  16th  Inf. 
lat  It  12th  Inf 
lat  It  5th  Cav. 
lat  It  2d  Art.. 


Captain 


FortFoote,Md 

North  Platte.  Nebr. . . . 

Crab  Orchard,  Kv 

Fort  Polaaki,  Ga 

David'a  laland,  New 
York  Harbor. 

Fort  Mackinac,  Mich. . 

Jaokaon,  Mias  ^ 

Fort  Lapwai,  Idaho . . . 

Fort  Cumminga,  N. 
Mex. 

Fort  Niagara,  N.  T. . . . 

Fort  Barraucaa.  Fla. . . 

Fort  Vaiiconver,  Waah 

Fort  McRae,  N.  Mex  . 

Fort  Vancouver,  Waah 

Fort  Mcpherson,  Nebr. 

Preaidio,  San  Francia- 
co.CaL' 

Fort  Stanton,  N.  Mex  . 

Elizabeth  town,  Ky . . . . 

Detachment  7(h  Cav., 
in  the  field.  Dak. 

Fort  Cane  Disappoint- 
ment Waah. 

Fort  Stevena,  Greg .... 

Charleaton,  S.  C 


Fort  Hamilton,  New 

York  Harbor. 
Fort  Wadaworth,  New 

York  Harbor. 

Baton  Rouge,  La 

Fort  Boise,  Idaho 

Fort  Ranaoiu,  Dak 

Fort  Duncan.  Tex . 

Fort  Laramie,  Wyo.  T . 

Fort    C'nmmings,  N. 

Mex. 
Jackaonville,  Greg  . . . . 

Yreka,Cal 

Fort  Ontario,  N.  Y 


Sionx  City,  Iowa 

Fort  Fetterman.  Wyo. 

Camp  Grant  Aris 

Rutherfordton,  N.  C . . . 
Camp  Hualpai,  Ariz  .. 
Camp  Mqlavo,  Aria  . . . 
Fort  McPheraon,  Nebr 

Fort  Stevenson,  Dak. 
Fort  Sully,  Dak 


•  I do  . 


Captain 


Detroit  araenal.  Dear- 
bomville.  Mich. 

Camp  Date  Creek,  Arix 

Grand  River  Agency, 
Dak. 

Bidfalo,  N.  Y.,  (depot 
quart  ermaater.) 

Fort  Porter,  BofiUo, 
N.Y. 

Camp  Apache.  Aris. . . 

Jackaon  Barracks,  La 

The  garrison  tempora- 
rily at  Eaat  Pasoa- 
goula.  Miss.,  Camp 
Bmory. 

Bacort  to  surveying 
Aarty  Texas  Pacific 
Railroad. 

Monroe,  La 

Fort  Yuma,  Cal 

Camp  Date  Creek,  Aria 

Point  San  Joh6.  Cal  . 

Charlotte,  N.  C 


Nov.  1  to  Dec  13. 1872. 
July  1, 1872,  to  June  30, 1 
July  1  to  Dec  25, 1672. 
July  1  to  NiTv.  20, 1872. 
Nov.  27, 1872,  to  June  30, : 

July  1,1872,  to  June  30.1 
July  1, 1672.  to  June  30. 1 
July  1. 1872,  to  Mar.  7,  IS" 
May  1  to  June  30, 1873. 

July  1  to  October  31, 187? 
Nov.  27, 1872,  to  Juno  30, 
Jan.  1  to  Jan.  31, 1873. 
July  1  to  Sept  30, 1872. 
July  1  to  Nov.  30, 1872. 
Nov.  1, 1872.  to  Mar.  30,  II 
April  1  to  June  30. 1873. 

July  I  to  Oct  31. 1872. 
July  17. 1872.  to  Fob.  28. 1 
June  15  to  Juue  30, 1873. 

Dec  15, 1872,  to  June  30, 1 

Feb.  1  to  June  30, 1873. 
July  1  to  Oct  31, 1872. 

Nov.  7, 1872,  to  Feb.  1, 187 

May  31  to  June  30, 1873. 

May  1  to  June  30. 1873. 
July  1, 1872,  to  June  30,  ll 
July  I  to  Sept  — ,  1872. 
July  1  tbSept30. 1H72. 
July  1  to  Sept  30, 1872. 

July  1  to  July  31, 1872. 

Doc.  7, 1872,  to  Feb.  13,18- 
Feb.  21  to  June  30, 1873. 
Nov.  1  to  Deo,  7, 1872. 

Feb.  15  to  June  30, 1873. 

July  1. 1872,  to  June  30, 1 
Nov.  23, 1872.  to  Apr.  18, 1 
July  t  to  Aug.  30, 1872. 
July  1  to  Sept  30, 1872. 
Aug.  1  to  Nov.  30, 1872. 
July  1  to  Oct  31.  1872. 
JAay  5  to  Jtme  30, 1873. 
July  i  to  August  30. 1872 
July  1, 1872,  to  May  31,  Ifi 

July  1, 1872.  to  June  30, 1 

Sept  15, 1872,  to  June  30, 1 
Sept  7  to  Dec  21, 1872. 

July  1  to  16, 1872. 

Aug.  1, 1872,  to  June  30, 1 

July  1, 1872.  to  Apr.  30.  Ifi 
July  1, 1872,  to  May  1, 181 
July  1  to  Nov.,  1872. 


July  1  to  Dec  31, 1872. 


June  5  to  30, 1873. 
Aug.  7  to  Sept.  30. 1872. 
Aug.  31  to  Sept  15, 1872. 
July  I  to  Nov.  16.  1872. 
March  1  to  May  30, 1873. 
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B. — Hat  of  offloera  on  duty  aa  acting  (uaitiant  quartermasterSf  4^. — Contiaaed. 


Name. 


Lineal  rank  and 
nKiment. 


Brevet 
nuk. 


Stations. 


Time  daring  year  on  duty 
A.XQ.1L 


rallaoe,  Thomas  8. 

rard,F.K 

rard.H.C 


rard,  Thomas 

rarrens,  Charles  H . . 


reir.G.V 

rolls,  Daniel  T. 


renie,  Thomas  M... 

Do 

resendorff.  Hax 

retmore,  Oliver,  Jr  . . 
retmore,  William  B. 

rheeler,  B.  A 

niita]l,aR 

niit«head,F.F 

rhittemore,  J.  M . . . . 


Hating,  O.L.. 
rniard,  Wells. 


rUley,  Thomas  M... 


V 


rilliams,  William  H. 
Do 


Do 

nison.D.B 

Do 

rinchester,  H.F. 


rioters,  Willii^mH 
rishart,  Alexander. . 


ntherin.  Charles  T. 

rolfe,  Nathaniel... 
rolfe,  William  v.. . 

Do 

rood,aB 


rood.P.G 

roodbary,  Thos.  C  . 
Forden,  John  L. Jr. . 

raght.E.M 


rooag.  B.  H . 


1st  IL  3d  Inf.. 

!2dltUtCay.. 
ist  It  16th  Inf 


1st  It  1st  Art. 
IstltKO-M. 

Hth  Inf 
Isflt  5th  Art . 
Ist  It  8th  Inf 


Sd  It  19th  Inf. 

...do 

IstltlstCav. 
Ist  It  19th  Inf. 
SdlteihCar.. 
SdltSSthlnf. 
9d  It  16th  Inf . 
1st  It  18th  Inf. 
CapUinOrd.. 


Captain 
...do  ... 


Captain 
M^)or. . . 


Midor 
Mjjor., 


Sd  It  33d  Inf 
1st  It  5th  Art. 

3d  It  6th  Inf. 
...do 


Ci4>tain 


Sdltl9tblnf 
...do 


...do 

1st  It  85th  Inf. 

...do 

IstlttSthCay. 

1st  It  1st  Cay 
1st  It  90th  Inf. 


1st  It  19th  Inf. 


Captain 


Sd  It  3d  Art... 
3dlt8d  Inf... 

do   

1st  It  5th  Art. 

1st  It  13th  Inf. 
8d  It  16th  Inf. 
1st  It  1st  Inf.. 


SdltOrd 

3d  It  34th  Inf 
3d  It  4th  Inf.. 
do 


Fort  Wallace,  Ejuis.  . 

Camp  Harney,  Ores. . 
Saint  Angustine,  Fla. 

Fort  Ontario,  N.Y... 
Fort  Laramie,  Wyo . . 


Fort  Preble,  Me 

Battalion  8th  and  i)th 
Infantry,  Yellow- 
atone  expedition. 

Colfax,  La 

Alexandria,  La 

Fort  Whipple,  Arts  . . 

Det  19tb  Infantry,  La. 

Fort  Wallaoe,  Kans. . . 

Fort  Bliss,  Tex 

HiunboldtTex 

YorkviUe,aC 

Kennebec  arsenal»  An- 
gnsta.  Me. 

Fort  Whipple,  Arts... 

Plattsburgb  Barracks, 
N.Y. 

Fort  McEean,  Dak 

Nov.  19  changed  to 
Fbrt  Abraham  Lin- 
coln. 

Holly  Springs,  Miss. . . 

A.  A.  Q.  M  of  troops 
in  and  around  New 
Orleans,  La. 

Saint  Martinavilla,  La. 

Fort  Stockton.  Tex  ... 

Fort  Gibson,  Ind.T... 

Detachment  6th  Cav., 
Wichita,  Kans. 

Camp  Bidwell,  Cal . . . . 

Fort  Cro8s,Dak.,  (Nov. 
19,  changed  to  Fort 
Seward.) 

Greenwood  station. 
Shreveport,  La. 

Charlotte.  N.C 

Entaw,  Ala  

Lancaster.  Ky 

Fort  Sollivaa,  Me 


a]inski.E.L.. 


1st  It  5th  Art 


Camp  Mqjaye,  Aria. . . 

Monroe,  La 

Madison      Barracks, 

N.Y. 
Book  Island  Arsenal, 

ni. 

Brazos  Santiago,  Tex 

Little  Rock,  Ark 

Detachment  4rh  Inf., 

in  the  field,  W^ 
FortSnUivan  ■ 


wvo. 
,Me... 


July  1  to  Nov.  30.  1878,  and 

Jnne  30  to  30. 1873. 
Jan.  1  to  Juno  30. 1873. 
July  1  to  Oct  3,  1873,  and 

Nov.  11  to  Dec  13. 1873. 
Oct  1  to  Nov.  1, 1873. 
April  35  to  June  30, 1873. 

April  1  toj^une  30, 1873. 
Jnne,  1873. 


April  83  to  May  — ,  1873. 
May  —  to  Jnne  30, 187a 
July  I  to  Oct  1. 1873. 
Oct  34  to  Nor.  16. 1873. 
Feb.  8  to  June  80. 1873. 
July  1  to  Sept  30, 1874. 
July  1, 1873.  to  June  30, 1873. 
July  1, 1873,  to  Jnne  30, 1873. 
July  1, 1873,  to  June  30, 1873. 

Feb.  1  to  June  30, 1P73. 
Jan.  1  to  June  30, 1873. 

July  1  to  Nov.  19, 1873. 
Nov.  19. 1873  to  June  30, 1873 


July  1  to  Dea  11. 1878. 
Dec  30, 1873,  to  Mar.  88. 1873. 


Jnne  1  to  30, 1873. 

July  1  to  31, 1872. 

Nov.  1, 1873,  to  Feb.  38, 1873. 

May  1  to  June  30, 1873. 

July  1, 1873.  to  June  30, 1873 
July  1  to  Oct  36, 1878. 


May  15  to  Jnne  30, 1873. 

June  1  to  June  30. 1873. 
Oct  33  to  Nov.  1, 1873. 
Jan.  5  to  June  30, 1873. 
Aug.  16  to  Oct  31. 1873,  and 

Feb.  10  to  June  30, 1873. 
Dec  1, 1872,  to  Jnne  30,  1873. 
Mav  37  to  Juno  5. 1873. 
July  1  to  Sept  30, 1878. 

Jan.  1  to  June  30, 1873. 

Dec.  7. 1872.  to  April  30, 1873. 
Dec  19, 1873,  to  l>eo.  31, 187SL 
Jnne  1  to  June  30, 1873. 

Nov.  1, 1873,  to  Feb.  10, 1873. 


CStationa  and  duties  of  officers  of  the  Qaartermaster's  Department,  Juljf  1, 1873. 

QUARTERMASTER-OBKERAL'S  OFFICE. 

Meigs,  Byt.  M^.  Gen.  Montgomery  C,  Q.  M.  Gen. ;  Binflrbam,  Bvt.  Brig.  Gen.  Judson 
>.,  Q.  M.;  Lndington,  Bvt.  Lieut.  Col.  Marshall  L,  Q.  mT;  McGonnigle,  Bvt.  Col.  An- 
rew  J.,  A.  Q.  M. 

EXERAL  DEPOTS  ESTABLISHED    BY  GENERAL  ORDERS  NO.  32,  HEADQUARTERS  OF  THE 

ARMY,  APRIL  8,   1«69. 

Xcw  ForA:.— Tyler,  Bvt.  M^j.  Gen.  Robert  O.,  D.  Q.  M.  Gen.,  in  cbarge. 

Fkiladelphia  depot  of  the  Qmrtermaster's  Department,  Pennsylvania, — Easton,  ByI.  M%j. 
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Gen.  Langdon  C,  A.  Q.  M.  Gen.,  in  cliarge ;  Rodgers,  Capt.  John  F.,  military  st 
keeper. 

Waakh^ton,  D,  C, — ^Myers,  Bvt.  Brig.  Gen.  William,  Q.  M.,  in  cbar^e. 

JtfferBonriUe  depot  of  the  Quartermaster' 8  Department,  Indiana. — Ekin,  Bvt.  Brig.  ( 
James  A.,  D.  Q.  M.  Gen.,  in  charge ;  Lee,  Bvt.  Lieut.  CoL  James  G.  C.^  A.  Q.  M. ;  ] 
rett,  Capt.  Addison,  military  store-keeper. 

laLITARY  DIVISION  OF  THE  ATLAMTia 

Hsadauarter8f  New  Torh  City.— Tyler,  Bvt.  M^j.  Gen.  Robert  O.,  D.  Q.  M.  G 

Department  of  the  East;  headquartered  New  York  City.— Tyler,  Bvt.  Maj.Gen.  Roberl 
D.  Q.  M.  Gen.,  C.  Q.  M.;  Montgomery,  Lieut.  Col.  Alexander,  D.  Q.  M.  Geu.,  Q. 
Boston,  Mass. ;  Moore,  Bvt.  Brig.  Gen.  Treadwell,  D.  Q.  M.  Gen.,  Fort  Adams,  R. 
8awtelle,  Bvt.  Brig.  Gen.  Cbarlea  G.,  Q.  M.,  Philadelphia,  Pa. ;  Eckerson,  Bvt.  ] 
Theodore  J.,  A.  Q.  M.,  Fort  Monroe,  Va.;  Potter,  Capt.  Reuben  M.,  military  st 
keeper,  on  sick  leave;  Van  Antwerp,  Capt.  Verplank,  military  store-keeper,  B 
more,  Md. 

Dqftartment  of  the  Lakee;  headquartere,  Detroit,  Mieh. — Saxton,  Bvt.  Brig.  Gen.  Rv 
D.  Q.  M.  Gen.,  C.  Q.  M. ;  Weeks,  Bvt.  Lieut.  CoL  George  H.,  A.  Q.  M.,  Buffalo,  N.  Y 

HIUTARY  DIVISION  OP  THE  SOUTH. 

Headqmmrtere,  LomeviUe,  iTy.— Ekin,  Bvt.  Brig.  Gen.  James  A.,  D.  Q.  M.  Gen.,  C.  Q 
Department  of  the  South;  headquarters,  Louisville,  Ky.—Ekiu,  Bvt.  Brig.  Gen.  Jamef 

D.  Q.  M.  Gen.,  C.  Q.  M.;   Hodges,  Bvt.  Lieat.  Col.  Henry  C,  Q.  M.,  Atlanta,  ( 

Bradley,  Capt.  George  W.,  A.  Q.  M.,  Charleston,  S.  C;   Barstow,  Bvt.  Lieut. 

Simon  F.,  A.  Q.  M.,  Raleigh,  N.  C. 
Department  of  \he  Gulf:  headquarters,  New  Orleans,  La.— Ransom,  Lieut.  Col.  Hyati 

D.  Q.  M.  Gen.,  C.  Q.  M. 

mUTART  DIVISION  OF  THE  MISSOURI. 

Headquarters,  Chicago,  JR.— Rucker,  Bvt.  M^.  Gen.  Daniel  H.,  A.  Q.  M.  G.,  C.  Q. 
Gilliss,  Capt.  James,  A.  Q.  M.,  Chicago,  Hi. ;  Grimes,  Bvt.  Maj.  Edward  B.,  A.  Q. 
Saint  Louis,  Mo. 

Department  of  the  Missouri ;  headquarters^  Fbrt  Leavenworth,  Kans. — Van  Vliet,  1 
Maj.  Gen.  Stewart,  A.  Q.  M.  G.,  C.  Q.  M. ;  Myers,  Bvt.  Brig.  Gen.  Frederick,  D.  Q 
G.,  Santa  ¥6,  N.  Mex. ;  Chandler,  Bvt.  Col.  John  G.,  Q.  M.,  Fort  Leavenworth,  Ka 
Reynolds,  Bvt.  Lieut.  Col.  Charles  A.,  A.  Q.  M.,  Camp  Supply,  liid.  T. ;  Carling,  J 
Lieut.  Col.  Elias  B.,  A.  Q.  M.,  Sargent,  Kans. ;  Kirk,  Capt.  Ezra  B.,  A.  Q.  M.,  1 
Dodge,  Kans. ;  Kimball,  Capt.  Amos  S.,  A.  Q.  M.,  Fort  Riley,  Kans. ;  Smith,  C 
Gilbert  C,  A.  Q.  M.,  Fort  Union,  N.  Mex. ;  Livers,  Capt.  John,  military  store-kee 
Fort  Leavenworth,  Kans. 

Department  of  the  Platte;  headquarters,  Omaha,  Nehr, — Perry,  Bvt.  Brig.  Gen.  Alexai 
J.,  Q.  M.,  C.  Q.  M. ;  Moore,  Bvt.  Lieut.  Col.  James  M.,  Q.  M.,  Cheyenne,  Wyo. ;  Hov 
Bvt.  MaJ.  William  T.,  A.  Q.  M.,  Camp  Douglas,  Utah ;  Belcher,  Bvt.  Ma|.  John  H. 
Q.  M.,  Omaha,  Nebr. ;  Hull,  Gustavus  A.,  military  store-keeper,  Ogden,  Utah. 

Department  of  Dakota  ;  headquarters.  Saint  Paul,  Minn. — Card,  Bvt.  Brig.  Gen.  Be 
min  C,  Q.  M.,  C.  Q.  M. ;  Dandy,  Bvt.  Brig.  Gen.  Georse  B.,  A.  Q.  M.,  Fort  Abraham  : 
coin.  Dak.;  Baker,  Capt.  Edward  D.,  A.  Q.  M.,  Tellowstoue  expeclition;  Scully,  ] 
Col.  James  W.,  A.  Q.  M.,  Fort  Rice,  Dak. ;  Foster,  Bvt.  Col.  Charles  W.,  A.  Q.  M.,  Yi 
ton.  Dak. ;  Hunt,  Bvt.  Lieut.  Col.  Thomas  B.,  A.  Q.  M.,  Fort  Seward,  Dak.;  Fors 
Bvt.  M^j.  Lewis  C.,  A.  Q.  M.,  Fort  Ellis,  Mont. ;  Blunt,  Bvt.  Col.  Asa  P.,  A.  Q.  M. 
sick  leave;  Li«ber,Capt.  Hamilton,  military  store-keeper.  Fort  Snelling,  Minn. 

Department  of  Texas;  headquarters,  San  Antonio,  Tex. — Holabird,  Bvt.  Brig.  Gen.  S 
uel  B.,D.  Q.  M.  G.,  C.  Q.  M;  Belger,  Maj.  James,  Q.  M.,  Fort.  Brown,  Brownsville,  T 
Robinson,  Bvt.  M^.  Augustus  G.,  A.  Q.  M.,  Fort  Sill,  Ind.  T. ;  Strang,  Bvt.  Lieut. 
Edward  J.,  A.  Q.  M.,  D^ison,  Tex. ;  Constable,  Capt.  Nathaniel  S.,  A,  Q.  M.,  Fort  C 
oho,  Tex. 

HELITARY  DIVISION  OF  THE  PACIFIC. 

Headquarters,  San  Francisco,  OiZ.— Allen,  Bvt.  Maj.  Gen.  Robert,  A.  Q.  M.  G.,  C.  Q 
Department  of  California  ;  headquarters,  San  Francisco,  Ca/. —^ddy,  Bvt.  Col.  Ashei 

D.  Q.  M.  G.,  C.  Q.  M. ;  Hughes,  Capt.  William  B.,  A.  Q.  M.,  San  Francisco,  Cal. ;  Mai 

Capt.  William  P.,  military  store-keeper,  Verba  Buena  Island,  San  Francisct),  Cal. 
Department  of  Arizona  ;  headquarters,  PrescoU,  Am. — Dana,  Bvt.  Brig.  Gen.  James  J 

M.,  C.  Q.  M. ;  Rockwell,  Bvt.  Lieut.  Col.  Almon  F.,  A.  Q.  M.,  Yuma  Depot,  Ariz. ; 

ley,  Capt.  John  V.,  A.  Q.  M.,  Tucson,  Ariz. 
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Department  of  (he  Columbia  /  headquarter$f  Portland,  Ore(7.— Batohelder,  Bvt.  CoL  Rich 
ird  N.,  Q.  M.,  C.  Q.  M. ;  Janes,  Bvt.  Lieut.  Col.  Henry  W.,  A.  Q,  M.,  Fort  Vanooaveri 
i^asb. ;  Hoy t,  Capt.  H.,  A.  Q.  M.,  Camp  Waraer,  Oreg. 

•  MISCELI^lNEOUS. 

Ingalls,  Bvt.  M{U.  Gen.  Rnfn8,  A.  Q.  M.  G.,  New  York  City;  nnder  orders  for  special  dnty 
n  Europe ;  TompkinH,  Bvt.  Bri^.  Gen.  Charles  H.,  D.  Q.  M.  G.,  nnder  snspension,  San 
Francisco,  Cal.  r  Potter,  Bvt.  Brig.  Gen.  Joseph  H.,  Q.  M.,  on  sick  leave ;  Enos,  Bvt.  Col. 
ierbert  M.,  Q.  M.,  on  sick  leave,  Waakesha,  Wis. ;  AUigood,  Capt.  Charles  A.,  military 
itore-keeper,  on  leave  of  absence. 


II. — Report  of  Maj.  J.  D.  Binghamj  Quartermaster^  U.  S.  A. 

War  Department,  Quartermaster-General's  Office, 

Washington^  D.  C,  October  2,  1873. 
Sir  :  I  have  the  honor  to  aabmit  a  report  of  the  finauce  braach  of 
this  Office  for  the  fiscal  year  ending  June  30, 1873. 

The  remittances  on  account  of  appropriations  have  been  mad^  upon 
^timates  of  disbursing  quartermasters,  approved  by  their  commanding 
)fficers,  and  have  been  distributed  as  follows : 

To  the  Military  Divieion  of  the  Atlantic. 

department  of  the  East $335,267  20 

>epartineut  of  the  Lakes 113,605  39 

TotalMilitary  Division  of  the  Atlantic $448,872  59 

To  the  Military  Division  of  the  Mieaouri* 

department  of  the  Missouri $1,024,892  80 

)epartmeiit  of  the  Platte 1,135,670  93 

department  of  Dakota 854,154  35 

>epartment  ot  Texas 1,748,234  29 

)istrict  of  New  Mexico 451,308  25 

)epot  at  Chicago 499,756  46 

>epot  at  Saint  Louis 516,116  71 

TotalMilitary  Division  of  the  Miesonri 6,230,133  79 

ro  the  Military  Division  of  the  Pacific 3, 066, 342  37 

To  the  MUUary  Division  qf  the  South. 

department  of  the  Sonth $695,792  61 

)epartmentoftheGulf 324,262  03 

TotalMilitary  Division  of  the  South 1,020,054  64 

2b  the  principiU  depots. 

«ewYork * $349,760  33 

Vashiugton 726,071  52 

»hiladerphia 1,108,110  20 

ftffersonville 180,353  79 

Total  to  principal  depots 2,364,296  84 

'o  officers  in  immediate  charge  of  national  cemeteries 137, 004  85 

To  independent  posts. 

VestPoint,N.  Y $44,905  74 

Ipringfield  Armory,  Mass 2,431  68 

^rt  Colnmhas,  New  York  Harbor 826  50 

Cavalry  depot,  Saint  LouiS;  Mo 3, 800  93 
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Newport  Barracks,  Ey |7,551  37 

Colarabns  arsenal,  Ohio 1,223  50 

Indianapolis  arsenal,  Ind 789  10 

Watertown  arsenal,  Mass 11,838  60 

All^heny  arsenal,  Pa *. 2,557  00 

Watervliet  araenal,  N.  Y 10,261  25 

Frankford  arsenal.  Pa 200  00 

Pikesville  arsenal,  lid 317  11 

Augnsta  arsenal,  Ga 2,337  30 

Kennebec  arsenal,  Me 805  93 

Benicia  arsenal,  Cal 4,143  73 

Detroit  arsenal,  Mich 892  46 

Rock  Island  arsenal,  ni 3,597  68 

Total  to  independent  posts |96,4( 

Total  amoont  remitted 13,365,1^ 

Betnittances  fh>m  the  appropriation  for  the  fiscal  year  ending  J 
30, 1873,  have  been  made  as  follows,  viz : 

Begular  9»ppKe$. 

Fuel $1,128,958  68 

Forage 3,197,430  06 

Straw 84,801  60 

Stationery 94,894  89 

Stoves 88,615  23 

Total  regnlar  sopplies $4,594, 7( 

Incidental  expenses l,3003*t 

Horses,  cavalry  and  artillery 292,  ' 

Barraek§  and  qtuxrtert. 

Rent  of  qaarters  for  officers $323,092  10 

Rent  of  store-honsee,  offices,  commutation  of  quarters  for 

enlisted  men 312,318  03 

Boildiug-material  for  repairs 550,16104 

New  boildings  aathorized 281,356  26 

Total  barracks  and  qnarters ^  l,466,9f 

Armv  transportation 4,325,6( 

Clotbiuff  and  eqni page 858,4: 

National  cemeteries 250,71 

Hospitals 84,5! 

Stoves 10, 0( 

Preservation  <^  clothing  and  equipage  from  moth  and  mildew 150, 0( 

Mojave  claims,  (special  appropriation) 14,2: 

Headstones 16,11 

Expenses  of  sales & 

Total  amount  remitted 13,365,11 

The  daties  performed  in  this  branch  have  embraced  action  on 
mates  of  fands ;  the  preparation  of  requests  for  remittances  to  disl 
ing  officers;  action  on  weekly  statement  of  balances  of  funds  in 
hands  of  disbursing  officers^  and  action  on  certificates  of  deposit 
Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
BvL  Brig.  Oen.  and  Quartermasterj  U.  8. . 

The  QUABTEBMASTEB-OEIfBBAL. 
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I'furafwiiMliOririi.. 
linllri  njvj^  * 


,'^^^ 


./:^>" 


,j/' 


trAR^ 


June  3&P  1370. 


^%A 


\^/^  .J^J^i  Mart^h  3,  IBT3,  for 

^^^i^f*^^^^  and  mildew  tl tiring 

^F^J^*i5z/k^t  aj^nii^  tho  year  eiiditig 

,^if  f5^  ^j^*' .  *  - -.-,»,,.*,*,,*,, 

jfSyi^^^'^ -OiitJtfos  fluring  tho  year  by  d*?- 

S^'^^^:^*iU^*tit^  priiiJ*>rty  purcbaaed  duhug  tbo 

'^ '    ^^iff^^^ff  - '  Jefl'i^w*^  ^''^  ^^^" " *' ^^  ^ J  tb em  d uri iig 
liC'^^'L^'-Lf^W*^ .,..-„ - 


€>P'S-3^f'^' 


150,000  00 

16.  lU  M 
25 


Ji-i**'*^*'  -  -  '  iiV '^'^'''"^'" L  . . . . . ei;i,  305, 1S3  96 

>rt>t*^',yfi^neri»^'ta  juude  ot  the  Treasury  of 

^ti^Sf^t^''''^. ---  22,nr«i.^Q 

/^i'-^S  ''ii:<"'"5n'ii'oce  DewartmeDt  for  the  nianu- 
^Itj^'^'^d  *]le  ^'"'^Jjijversttcks,  canteens,  and  great- 

Xreft*"^  June  30, 1873 


'im^iii  on  rtjquests  of  the 


ia,ti&0,3lO  efl 


22,032  52 
953  33 


co^ 


13,429,174  81 
421, 159  00 


0»*. 


^^^  lints  and  vouchers  which  have  been  examined  in  this  Office 
Tft^^^ust;  annual  report  show  disbursements  as  follows: 

$1,843,605  13 


iyc^  ^^^    (  ikppropriations  for  years  prior  to  the  fiscal  year  endinf^ 


^"?Vg7* 


'rune -M year  ending  Jnne  30,  1872 ,.      8,041,800  03 

*^h«^^^  year  ending  June  30,  1873 5,0:^^,(02  94 

yot*l 15,524.038  10 

.  pfopriations  are  charged  with  these  disbursements  as  follows : 

1. — Appropriations  for  ike  Quariermaater's  Drpartment, 


^.gaUr  anpp\\e» 

riciAeniml  expenses 

purcliajie  of  cavalry  and  artillery  horses 

aurracks  and  qaarters 

Xrmv  transportation 

aileage— transportation  of  officers'  bsffsage. . 
pure  base— niaiiufactnre  and  pretM^rvation  of 

riot hnijr,  camp  and  garrison  equipage 

ptit-cbaso  of  stoven 

^(a(  ionsi  cemeteries 

[{(iHpitals  . 
4»r 


leadstonos . 


Prior  to 
July  1, 1871. 


Fiscal  year  I  Fincal  year  »p«»^ 

1871-'ia.      I      l«7iJ-*73       I       ^••^ 


-i- 


•376,804  66  13,940.066  93 

165,975  38  |      903,317  10 

375  00  I       181,  MB)  33 

395.676  75  I  1,081.257  00 

959, 684  96  :  3, 313, 396  60  ! 

486  39  I 


ra,  183,  439  99 

705.951  31 

47.391  00 

793.619  19 

,  347.  833  06  , 


$5.49t.9ID  TH 

l.773s,34J  19 

33!).5ei5  S 

9.170.5.53  m 

4,530.904  m 


10.  499  36  I  491, 445  99 
18.145  31  I  16,593  65 
8, 900  33         156. 456  39  I 


413. 158  99  i 

10.  537  55 

63.931  63  i 

8. 331  93  j 

1.814  00  ' 


915^  i«a  sr 

4\4«  M 

CH371^  O 

1,814  m 


Total 1.836,543  13     7.984.363  08  |  5,5A863  94      15.3HTn  4S 


2. — Special  mppr9primHom$  mnd  expemditHret  for  other  Depmrtwumts. 


Kirrproof  bnildlnxs 

\  r  my  continKencles 

*iiy  Department 

(ttmisteoce  Department  . 

Hedloal  Department 

)nlnanoe  Department . . . 

ndian  Depart  roent 

kddiers*  Uooie 


Prior  to  Jnly 
1,1:J7L 


Fiscal 
1871. 


.4r 


•149  30 

1,555  36 

9  35 

789  43 


4,  574  56 


Total. 


7.057  00 


•91,584  19 

719  R9 

978  07 

3  35 

1.900  73 

56  00 

9.113  r^ 

84  33 

57.437  95 


FIseal  rear  i 
187:^'73.      I 


•64.909  70 
500  00 


61769  70 


TotaL 


•n\K53  n 
i,Mt  ai 
9,ss  a 

4  » 

^•0  u 

aa  m 

•.•^  tt 


im»4  a» 
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JppropriaUon$  for  the  ^cal  year  emding  June  30, 1873. 

Appropriations  for  fiscal  year $12, 114,?19  00 

Appropriations  for  deficiencies,  act  of  March  3, 1873 1,570,000  00 

So  mach  of  the  $900,000  appropriated  by  the  act  of  March  3,  1873,  for 
preservation  of  clothing  and  equipage  from  moth  and  mildew  daring 
the  year  ending  June  30, 1874,  as  was  used  daring  the  year  ending 
Jnne  30, 1873,  the  appropriating  act  rendering  it  available  in  that 

year , 150,000  00 

Amount  placed  to  the  credit  of  appropriations  daring  the  year  by  de- 
posits of  funds  for  redistribution,  and  of  amoonta  derived  princi- 
pally from  sales  to  officers  of  public  property  purchased  during  the 

year  ending  June  30, 1873 16,114  36 

Amount  expended  for  other  departments  and  refunded  by  them  during 
thefiscalyear 25 

Total 13,850,333  81 

Remitted  to  officers  for  disbursement  on  requests  of  the 

Quartermaster-General $13,365,188  96 

Requisitions  on  settlements  made  at  the  Treasury  of 

claims  and  accounts 22,032  52 

Transferred  to  the  Ordnance  Deiiartment  for  the  manu- 
facture of  knapsacks,  haversacks,  canteens,  and  great- 
coat straps 41,953  33 

13, 429, 174  81 

Balance  in  Treasury  June  30, 1873 421, 159  00 

The  accoants  and  voachers  which  have  been  examined  in  this  Office 
since  the  last  annual  report  show  disbarsements  as  follows: 
On  account  of  appropriations  for  years  prior  to  the  fiscal  year  ending 

June  30, 1872 $1,843,605  IS 

For  the  fiscal  year  ending  June  30, 1872 ,.      8.041.800  08 

For  the  fiscal  year  ending  June  30, 1873 ^ 5.6:iH,ti33  94 

Total 15,524,038  10 

Appropriations  are  charged  with  these  disbursements  as  follows : 

1. — Appropriations  far  the  Quariermastet^e  Depttrtmemt, 


Regular  tnpplles 

IncldniUl  expenses 

PurcbMA  of  cAvalry  and  artillery  honea 

Barrack!  and  qaartere 

Army  tranaporUiUon 

Mileage— traosporution  of  officers'  baffgage. . 
Parrhaae— maiiufartnre  and  pre«erTalioo  of 

clotbtug,  camp  and  garrison  equipage 

Pure  bane  of  stoves 

Kstlonsl  cemeteries 

HiinpiUls 

IleadsUmea 


Total. 


Prior  to 
July  1. 1871. 


Fiscal  year  I  Fiscal  yea 
1871-^.      I      lS73-'73 


•376,804  66  i|3,lMO.0M  93  .|3, 18S.  439  »  I 
163,975  38  I      903.317  10         7US.951  31 


375  00  I       181. 829  33 

995,  676  75  I  1. 081.  d57  06 

959,684  96  I  9,313,39«  60 

486  39  I 


47.391  00 
793,619  19 
1, 347.  833  06 


TotaL 


$5.49».90a  If 

1.77\M3  1» 

t3t!)t.3B5S 

9.1T<|.&S3« 

4,3Dac>o«  m 


10.  409  36 
18. 145  31 
8,900  39 


491. 445  99 

16,593  65 

156,456  99 


413, 158  99 

10.  597  55 

69,991  63 

8,991  93 

1.814  00 


9U^t«S 

t»a,4799 


1,836,548  13  ;  7, 984,  .169  08  '  5,573,863  94      1&.3M.TX3A 


8. — Spfdal  appropriations  and  expenditures  for  other  Depmrtments, 


Prior  to  July 
1,187L 


Klr<>-proof  bnlldtngs 

^  tm\  contingencies 

Psr  t)epartroent 

.Subsistence  Department . 

Medical  Department 

Ordnance  Department . . . 

Indian  Depart  ment 

Soldiers*  Home 


TotAl. 


$149  50 

1,555  96 

995 

789  43 


4.574  56 


7. 057  00 


Flaoal  year 
1871-71. 


191,584  19 

7t«M 

•7«07 

995 

1,900  79 

56  00 

9,119  65 

84  39 

57,437  95 


Flseal  TCAr  j 
187:^'^     I 


•H9»7o ; 

500  00  > 


61769  70 


Tout 


•ii\«a3  m 

tSMS 

9.  as  a 

4  » 

sm  m 

«.«H7  tl 

ima»4  «» 
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can  be  made  on  the  duplicate  in  case  of  loss  of  the  original,  and  a  d( 
payment  for  the  same  service  might  pass  the  examination  of  this  bi 
without  detection. 

It  is  suggested  that  officers  who  issue  bills  of  lading  be  requir 
number  them,  and  to  enter  on  their  "  report  of  persons  and  ar 
hired  "  the  number  of  each  bill  issued  ;  name  of  carrier ;  destina 
name  of  consignee ;  character  and  weight  of  articles,  or  any  si 
data  by  which  the  bills,  when  received  here,  can  be  identified. 

Under  section  2  of  the  act  of  February  12,  1868,  a  disbursing  o 
cannot  use  money  appropriated  for  one  purpose  for  any  other, 
under- section  5  of  the  act  of  July  12,  1870,  the  appropriation  ; 
specifically  for  the  service  of  any  fiscal  year  can  only  be  applied  t< 
payment  of  expenses  properly  incurred  during  that  year.  Thes( 
laws,  together  with  the  custom  that  has  grown  up  in  this  office  ( 
creasing  the  number  of  heads  of  appropriation,  are  now  the  cau 
much  embarrassment  to  the  administration  of  the  affairs  of  the  Qui 
master's  Department. 

The  following  table  shows  the  balances  of  appropriations  und 
by  the  Quartermaster's  Department,  July  1, 1873.  They  are  embi 
under  fifteen  different  heads,  and  the  accounts  with  them  are  ke 
five  sets  of  books.  Bach  year  adds  another  set  of  books  in  \ 
another* account  is  opened  generally  with  the  same  heads  of  appr< 
tion  as  in  the  previous  year.  In  time  the  s^^stem  will  contus 
embarrass  the  records  and  business  of  this  office: 

Balances  of  appropriations  undrawn  by  the  QuartermaBter's  Department^  July  1, 1 


• 

Prior  to 
July  1, 1B70. 

1870-'71. 

1871-'72. 

1872-'73. 

18T 

Re^Iar  sapplieA 

#363,400  86 
154.  582  71 
51, 773  50 
125, 124  02 
801,844  32 
29,882  66 
76, 312  66 
34,493  27 

$82,068  05 

63. 330  62 

13,  231  29 

45, 075  91 

8,597  38 

$89. 263  98 
128, 223  05 
2A  109  73 
79,902  32 
684,684  14 

$1.688  55 
3, 813  40 
7,692  96 

32, 952  33 
156, 541  92 

$4,501 

iDcidental*  expenses 

1,30 

Purchase  of  horses     

351 

Barracks,  quartern,  d:o    

1,70 

T^Ul^po^tatioll  of  the  Array 

TransportatioD  of  officers'  baggage. 
Clothing  of  the  Army   

4,49 

47, 180  55 
2160 

26,498  90 
40  00 

4  53 

1,04 

Stores  

National  cemeteries 

27 

Clocks  for  permanent  posts 

Hospitals 

522  00 

15,  473  49 

9, 157  57 

183,866  25 

10,000  00 

10 

Expenses  of  sales 

Headstones 

1,00 

Manument  at  Salisbury  TS.C 

Preservation  of  clothing 

5 

Total 

1, 637, 936  00 

259,505  40 

1, 030, 712  12 

421, 191  00 

14,81 

There  are  now  nine  appropriations  which  are  disbursed  by  the  < 
termaster's  Department,  viz:  regular  supplies;  incidental  expe 
cavalry  and  artillery  horses;  barracks  and  quarters;  transportati 
the  Army ;  clothing  and  equipage ;  erection  and  repair  of  hosp 
national  cemeteries,  and  headstones  for  soldiers'  graves. 

Some  quartermasters  draw  money  from  all  of  these  appropriat 
nearly  all  draw  from  four  of  them,  to  wit :  for  regular  supplies, 
dental  expenses,  barracks  and  quarters,  and  transportation  of  the  A 

Each  officer  doing  duty  in  the  Quartermaster^  Department  is  req 
to  make,  monthly,  an  estimate  of  the  funds  required  during  the  en 
month,  setting  forth  theexactnumberof  men  and  animals  for  which  1 
to  provide,  the  articles  he  requires,  with  the  cost  of  each,  and  the  pe 
and  articles  he  must  employ,  with  the  rate  of  pay,  and  the  total  amo 
money  he  requiries  from  each  appropriation.     When  the  money  is  rec 
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must  expend  it  for  the  purposes  for  which  he  asked  it,  and  for  no 
lier.  He  cannot,  even  temporarily,  use  money  appropriated  for  trans- 
rtation  for  paying  for  fuel.    This  often  causes  great  embarrassment, 

the  exigencies  of  the  service  are  constantly  changing.  An  officer 
10  makes  an  estimate  of  funds  required  for  an  ensuing  month  finds, 
len  the  money  is  received,  that  his  wants  are  entirely  different  from 
lat  he  expected  they  would  be  when  he  made  the  estimate.  He  asked, 
rhaps,  for  money  to  erect  temporary  shelter  for  troops,  and  has  re- 
ived it ;  but  instead  of  going  into  quarters  the  troopsare  on  the  march, 
d  instead  of  a  sheltering  fund  he  wants  transportation  money,  of 
lich  he  has  none  on  hand.  As  he  cannot  use  the  sheltering  funds  on 
,nd,  great  embarrassment  ensues. 

The  quartermaster  of  a  post  garrisoned  by  infantry,  where  there  are 
)m  four  to  six  public  animals,  asks  and  receives  funds  to  supply  their 
ints.  Suddenly  and  unexpectedly  the  garrison  is  increased  by  the  ar- 
ral  of  cavalry.    Forage,  horse-shoes,  horse  medicines,  &c.,  are  wanted 

once.  The  quartermaster  has  no  funds  to  buy  them  with,  and  does 
it  know  whether  any  such  funds  are  in  the  Treasury;  therefore  he  can- 
it  buy  for  cash  and  dare  not  buy  on  credit,  as  the  law  forbids  any  ex- 
nditure  beyond  the  appropriation. 

As  the  fiscixl  year  draws  to  a  close,  and  some  of  the  appropriations 
e  entirely  drawn  out  of  the  Treasury,  some  of  the  officers  of  the 
lartermast^r's  Department  will  have  expended  all  of  the  funds  in 
eir  hands  belonging  to  such  appropriations,  while  others  will  have  a 
rplus;  this  necessitates  transfers  from  one  officer  to  another,  often  far 
art  and  with  infrequent  means  of  communication.  As  the  year  draws 
ill  nearer  to  a  close,  the  number  of  such  transfers  increases,  until  all 
e  accounts  are  paid  or  the  appropriations  are  exhausted. 
Great  delays  in  the  payment  of  accounts  firequently  occur  .under  the 
esent  system,  which  tend  to  increase  the  expenses  of  the  department 
d  oppress  the  creditors  of  the  Government. 

The  same  not  only  applies  to  a  portion  of  the  Army,  but  to  it  as  a 
lole,  as  is  shown  by  the  condition  of  the  appropriations  for  the  last 
o  fiscal  years,  during  which  the  present  system  of  accounts  has  been 
operation.  During  the  fiscal  year  1871-'72,  the  expenses  for  barracks 
d  quarters  and  incidental  expenses  were  greater  than  anticipated, 
d  notwithstanding  the  most  earnest  efforts  to  prevent  it,  those  appro- 
iations  were  exceeded.  Last  year  the  expenses  on  account  of  cloth- 
5,  stoves,  barracks  and  quarters,  and  incidental  expenses  were  con- 
lerably  greater  than  was  anticipated  when  the  estimate  was  made, 
d  as  a  consequence  the  Department  had  no  funds  for  supplying  suita- 
a  clothing  to  the  Army  toward  the  close  of  the  year,  or  for  the  pur- 
ase  of  stoves. 

The  present  system  of  making  estimates  upon  which  the  appropria- 
ms  are  based  is  one  of  long  standing  in  the  Quartermaster's  Depart- 
3nt :  it  is  one  that  it  is  not  thought  best  to  change,  as  it  is  doubtless 
dl  ror  a  department  to  send  to  Congress  as  detailed  an  estimate  as 
ssible. 

In  1836  there  were  four  appropriations  for  the  Quartermaster's  Depart- 
mt,  viz,  for  clothing,  various  expenses,  allowance  to  officers  for  trans- 
rtation  of  their  baggage,  and  for  the  transportation  of  troops.  In 
37  the  number  of  appropriations  was  increased  by  Congress  to  six, 
5,  clothing,  regular  supplies,  barracks  and  quarters,  transportation  of 
K)ps,  and  incidental  expenses.  In  1848  the  number  of  appropriations 
m  increased  by  Congress  to  seven,  a  separate  item  being  made  for 
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cavalry  and  artillery  borses,  which  had  previously  been  included  i 
appropriation  tor  incidental  expenses. 

But  never,  until  July,  1870,  were  officers  required  to  keep  sej 
accounts  with  each  appropriation.  Officers  in  the  field  estiuiat 
such  amount  of  funds  as  they  supposed  they  would  want;  the  d 
was  drawn  from  the  Treasury  and  sent  to  them  in  a  lump ;  and 
used  it  without  regard  to — in  fact  did  not  know — the  appropriatior 
which  it  was  drawn.  As  long  as  the  money  held  out  they  paid  all  p 
expenses.  When  their  accounts  were  rendered  to  the  Quarterm 
General  and  the  accounting-officers  of  the  Treasury  Department 
were  analyzed,  and  the  amounts  chargeable  against  the  several  a 
priations  noted  on  the  vouchers,  and  entered  on  the  books  at  the  *] 
ury.  It  is  true  that  under  such  a  system  of  disbursement  some  a 
priations  might  be  overdrawn;  but  as  the  President  then  had  po^ 
transfer  from  one  appropriation  to  another  in  the  same  departmen 
deficiency  in  one  was  made  good  by  the  surplus  of  another,  so  th 
law  was  violated,  the  wants  of  the  service  were  well  supplied,  an 
total  expenditure  did  not  exceed  the  amount  appropriated. 

The  power  of  the  President  to  transfer  from  one  appropriation  i 
other,  conferred  by  the  act  of  March  3,  1809,  was  taken  away  by  tl 
of  February  12, 1868,  and  the  Quartermaster's  Department  cannot  r 
to  the  old  system  of  disbursing  without  some  authority  of  law. 

Some  relief  from  the  present  condition  of  affairs  is  demanded  l 
necessities  of  the  service.  The  Department  is  now  bound  to  dis 
its  money  in  strict  conformity  to  the  appropriations  based  on  estii 
made  ten  months  before  the  year  during  which  the  money  is  to  be  exp( 
begins.  If  the  Army  were  a  stationary  force  its  expenses  cou 
calculated  beforehand  in  detail  with  a  reasonable  degree  of  certs 
but  such  is  not  the  case. 

The  necessity  of  keeping,  whenever  possible,  in  the  hands  of  eac 
bursing-officer,  or  subject  to  his  draft,  a  considerable  balance  of 
appropriation  which  he  is  likely  to  use,  instead  of  a  general  ba 
applicable  to  all,  increases  the  amount  of  money  lying  idle  in  the  d 
tories,  and  subject  to  draft  by  disbursing-officers,  and  thus  increas( 
remittances  to  them  and  lowers  the  balances  in  the  Treasury  ava 
for  remittances  to  the  posts  where  actually  needed. 

The  embarrassments  indicated  may  be  removed  in  two  ways. 
by  a  slight  change  in  making  out  the  annual  estimate  of  approprii 
required  for  the  Quartermaster's  Department.    Instead  of  appropr 
for  each  head^  as  at  present^  arrange  them  as  follows : 
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This  will  reduce  the  number  of  heads  of  appropriation  to  three,  while 
le  estimate,  in  all  its  details,  is  made  precisely  as  heretofore. 

Another  method  is  by  the  passage  of  a  law  relieving  disbursing  officers 
f  the  Quartermaster's  Department  from  the  necessity  of  keeping  sep- 
rate  and  distinct  accounts  with  each  branch  of  the  appropriation  for 
le  annual  service  of  the  Quartermaster's  Department. 

The  change  in  the  estimate  may  be  made,  I  think,  without  recourse  to 
iw,  as  the  system  grew  up  in  this  Office  without  the  requirement  of 

iW. 

Very  respectfullj',  your  obedient  servant, 

J.  D.  BINGHAM,  ' 
Bvt  Brig.  Gen.  and  Q.  if.,  U.  8.  A. 
The  Quartermaster-General  of  the  Army. 


IV. — Report  of  Maj.  J.  D.  Bingham,  quartermaster,  U.  8.  A. 

War  Department, 
Quartermaster-General's  Office, 

Washington,  D.  C,  October  2,  1873. 
General  :  I  have  the  honor  to  submit  the  annual  report  of  the  cloth- 
ig  branch  of  this  Office  for  the  fiscal  year  ending  June  30,  1873. 
The  work  connected  with  this  branch  of  the  Office  has  been  as  follows : 
npplying  clothing  and  camp  and  garrison  equipage  to  the  Army. of  the 
nited  States;  the  manufacture  and  purchase  of  such  articles  as  were 
[)t  on  hand  and  required ;  the  preservation  of  the  large  supplies  of 
oolen  garments,  and  materials  for  the  manufacture  of  clothing,  in 
;ore  at  the  principal  clothing  depots ;  the  sale  of  such  Articles  of  cloth- 
ig  and  equipage  as  had  become  unserviceable  and  damaged  being 
\vt  of  the  large  stock  left  on  hand  at  the  close  of  the  late  war ;  the 
Lamination  and  settlement  of  officers'  clothing  accounts,  and  examina- 
on  of  claims  for  clothing  furnished  to  the  United  States  forces  during 
le  war  of  the  rebellion,  not  heretofore  acted  upon  or  presented  to  this 
ffice. 

The  President  of  the  United  States  having  approved  the  recommen- 
itions  of  a  board  of  officers  convened  by  order  of  the  Secretary  of  War 
\  adopt  a  new  uniform  for  the  Army  of  the  United  States,  this  Office, 
[  obedience  to  instructions  from  the  War  Department,  made  prepara- 
ons  to  manufacture  and  purchase  a  complete  outfit  of  the  new  uniform 
r  the  30,000  enlisted  men  comprising  the  Army,  with  a  view  of  having 
ready  for  distribution  on  the  1st  of  December  last.  The  appropria- 
on  not  being  sufficient  for  the  purpose,  the  issue  was  postponed  until 
le  appropriation  of  this  fiscal  year  should  become  available.  In  the 
ean  time  preparations  were  made  for  commencing  the  distribution  of 
le  clothing  in  July  last,  and  nearly  all  the  troops  have  now  been  sup- 
ied  with  the  new  uniform. 

The  regulations  for  the  new  uniform  require  that  all  troops  shall  wear 
le  mounted  overcoat.  The  stock  of  great-coats  mounted  being  limited, 
le  obtaining  of  a  supply  for  foot-troops  became  necessary. 
To  prevent  a  loss  to  the  Government,  and  with  a  view  to  utilizing  the 
rge  supply  of  great-coats  (foot)  on  hand,  the  Quartermaster-General 
commended  the  issue  of  these  overcoats  after  attaching  to  them 
ounted  capes.  The  Secretary  of  War  having  approved  the  recom- 
endation,  these  great-cdats  have  since  been  issued  with  double  capes, 
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and  the  result  thus  far  shows  that  this  arrangement  has  been  of  bei 
to  the  Government,  as  well  as  to  the  enlisted  men  of  the  Army. 

The  iron  bunks  adopted  for  use  of  the  Army  have  been  suppliec 
nearly  all  the  military  posts.  They  appear  to  give  general  satisfact 
Thirty-four  officers  have  reported  upon  them  favorably,  and  nine  u; 
vorably,  the  latter  principally  from  a  misunderstanding  of  the  purj 
of  the  bunk.  Complaint  having  been  made  that  the  pine  slats  split 
easily,  instructions  have  been  given  to  manufacture  them  of  hard  w< 
such  as  oak  or  ash. 

The  brass-screwed  boots  and  bootees  heretofore  issued  in  lim 
quantities  are  now  being  purchased  and  distributed  to  the  whole  Ar 
Sixty-two  officers  of  the  Army  have,  in  their  annual  reports  for  the  tii 
year,  reported  on  them  favorably ;  one  thinks  sewed  shoes  are  better 
the  sand ;  and  another  that  the  soles  should  be  of  hemlock-tanned  s 
leather. 

The  stock  of  blankets,  stockings,  and  boots  and  shoes  left  on  han 
the  close  of  the  war  has  become  exhausted,  or  unserviceable  from  1 
storage.  In  procuring  new  supplies  of  blankets  and  stockings  by  c 
tract,  much  difficulty  has  been  experienced  in  obtaining  articles  of  g 
quality,  and  equal  to  the  standard. 

The  stock  of  dark-blue  cloth  and  light-blue  kersey  will  be  so  ne? 
exhausted  this  year  that  it  will  be  necessary  to  purchase  a  supply  n 
year. 

In  view  of  the  difficulty  of  procuring  articles  of  standard  qualit 
recommend  that  a  few  officers  of  the  Quartermaster's  Department  be 
signed  to  duty  at  the  Philadelphia  clothing  depot,  where  most  of 
large  contracts  for  clothing  ar©  made,  in  order  that  they  may  qua 
themselves  for  the  duty  of  inspecting  the  manufacture  ot*  such  tab 
and  articles  as  are  contracted  for  at  that  depot.  They  should  be 
nished  with  necessary  facilities ;  and  when  large  contracts,  such  as 
blankets,  stockings,  cloth,  tents,  &c.,  are  given  out,  they  should  be 
signed  to  the  duty  of  watching  the  process  of  manufacture,  in  orde 
secure  compliance  with  contracts,  and  insure  the  furnishing  of  arti< 
equal  to  the  standard. 

After  the  officers  first  detailed  for  this  duty  become  proficient,  t 
should  be  replaced  by  others.  By  continuing  this  system  the  Dep 
ment  will  always  be  supplied  with  officers  capable  of  superintending 
manufacture  of  the  most  important  articles  of  the  uniform. 

I  desire  to  call  the  attention  of  the  Quartermaster-General  to 
following  extracts  from  the  annual  report  of  Gapt.  John  F.  Rodg 
military  store-keeper,  United  States  Army,  at  the  Philadelphia  dc 
of  the  Quartermaster's  Department,  for  the  fiscal  year  endin-g  June 
1873: 

The  new  noiform  is  in  process  of  mannfactnre,  and  wiU  shortly  be  issued.  I 
in  quality,  appearance,  and  workmanship,  vastly  superior  to  the  old.  None  but  | 
cloth  has  been  used,  and  the  prices  paid  for  making  it  have  been  sufficient  to  in 
good  work.  The  patterns  are  all  better  than  those  formerly  used,  and  if  the  A 
complains,  the  Quartermaster's  Department  need  feel  no  remorse:  The  boots 
bootees  are  nnexceptionable  ;  the  iron  bunks  excellent.  The  foot  dress-caps  are 
Diirable.  I  think,  however,  that  the  helmet  needs  some  alterations  to  make  it  wh 
desired.  The  shell,  i.  f.,  the  felt,  is  almost  too  light ;  the  disk  on  the  crown  shoul 
broader  to  bear  the  heavy  strain  of  the  spear,  plume,  and  socket,  and  the  biu< 
should  be  heavier  and  broader.  It  is  the  most  sightly  head-gear  I  have  ever  seen, 
needs,  in  my  opinion,  the  above. 

The  uniform  dress-coats  are  well  made,  of  good  shape,  and  will,  I  think,  give  s 
faction.  On«  objection  has  already  arisen,  and  wiU  doubtless  continue  to  be  m 
The  '* facings*'  are  of  bright  cloth,  beautiful  at  first,  but  likely  to  lose  its  fresh 
upon  exposure.  As  some  reports  upon  this  subject  are  probable,  I  deem  it  prop( 
say  that  I  have  for  several  mouths  been  trying  experiments  with  these  cloths. 
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I  have  found  none,  either  foreign  or  domestic,  that  are  not  fugitive  in  color.  They 
II  fade.  The  facing-cloth  used  for  the  present  uniform  is  the  best  I  have  tried.  It 
ras  purchased  before  I  came  to  Philadelphia,  and  my  experiments  are  disinterestedly 
mpartial. 

A  new  overcoat,  or  rather  an  adaptation  of  the  old,  has  just  been  introduced  in  the 
Lrmy  from  a  design  of  the  Qnart'Crmaster-General.  It  is  an  admirable  garment,  and. 
hou'ld,  and  doubtless  will,  give  great  satinfaction  to  the  Army. 

Efforts  have  been  made,  and  are  still  making,  to  raise  the  standard  of  all  clothing 
,nd  equipage  to  what  it  should  be,  and  I  think  with  success.  1  believe  the  issue  wiu 
low  compare  favorably  with  those  of  former  years,  even  to  that  **  good  old  time  "  be- 
are  the  war. 

The  stock  of  woolen  materials  at  this  depot,  and  at  Jeffersonville  also,  has  been 
reated  by  the  **  Cowles  &  Co.  process."  The  result  is  yet  to  be  seen.  I  trust  that  it 
irill  prove  of  great  service. 

The  }  dark-blue  cloth  ifirill,  in  all  probability,  be  exhanst'Cd  within  the  coming  year. 

most  respectfully  recommend  that  sufficient' time  be  taken  to  secnre  a  good  quality, 
t  is  the  most  expensive  and  requires  more  care  in  purchasing  and  inspecting  than  any 
ther. 

The  5  sky-blno  kersey  will  also  be  exhausted  within  a  year  in  all  probability.  I  do 
lot  think  it  will  be  necessary  to  purchase  any  of  this  width  until  the  }  sky-blue  ker- 
ey  is  exhausted  Of  the  latter  a  sufficient  quantity  remains  to  make  all  the  trousers 
nd  capes  to  overcoats  that  will  be  required  during  the  present  year.  Of  f  and  }  dark- 
ilue  flannel  enough  remains  to  last  at  least  two  years. 

All  of  the  above  has  been  carefully  overhauled ;  the  unserviceable  laid  aside  for  con- 
iemnation,  and  the  balance  carefully  baled. 

I  again  most  respectfully  call  your  attention  to  the  careless  estimates  made  by  re- 
luiriug  officers.  Requisitions  for  clothing  are  made  apparently  at  hap-hazard,  and 
ften  the  sizes  of  boots,  hats,  caps,  &c.,  are  glaringly  improper  and  incorrect. 

One  officer  wanted,  in  an  estimate  for  499  pairs  of  bootees,  fj,  f|,  I^J,  i^,  -j^,  and  thisfor 
p-hite  troops.  In  600  forage-caps  he  asks  for  -^ ^^,  -4^,  and  so  through  his  e-sti mate.  This 
3  but  one  of  many,  and  causes  the  issuing  officer  great  trouble  and  perplexity.  A  ref- 
rence  to  the  schedule  of  sizes  will  show  how  they  should  be  issued.  It  also  gives  the 
lurchasing  officer  great  trouble,  for  it  is  impossible  to  obtain  correct  sizes  to  fit  such 
stimates. 

I  respectfully  recommend  that  a  moderate  proportion  of  coats,  blouses,  and  overcoats 
>e  sent  unmade.  I  believe  it  would  save  money  to  the  Treasury  and  to  the  soldier, 
nd  prove  satisfactory  to  all  parties  concerned. 

Officers  often  expect  to  find  clothing  made  similar  to  "  custom-work,"  and  not  find- 
Qg  it,  at  once  commence  a  crusade  against  the  Quartermaster's  Department,  and  par- 
icularly  against  the  clothing  branch. 

The  packing  of  clothing  has  been  greatly  improved  within  the  last  year.  Dress- 
oats,  Ijoots,  Dootees,  helmets,  dreas-caps,  and  forage-caps  are  boxed.  Trousers, 
blouses,  stable-frocks,  shirts,  bed-sacks,  &c.,  are  baled.  The  baling  is  much  improved. 
L  better  quality  of  canvas  is  used,  and  it  has  two  coats  of  paint  given  it  before  the 
»ale  is  made.  Such  balek  will  bear  rough  carriage  well,  and,  if  exposed  to  rain  or 
aoisture,  will  keep  their  contents  dry. 

The  ex]>enditure8  on  account  of  the  moth  and  mildew  proof  process  of 
tCO.  a.  Cowles  &  Co.  darings  the  fiscal  year  have  been  $350,000.  This 
Deludes  $200,000  appropriated  for  .the  current  fiscal  year,  but  made 
available  for  expenditure  during  last  fiscal  year.  To  prepare  such  arti- 
iles  of  woolen  and  cotton  fabrics  on  hand  as  have  not  yet  been  submit- 
ed  to  the  process,  an  additional  sum  of  $100,000  has  been  asked  in  the 
istiroate  for  the  coming  fiscal  year. 

The  appropriation  for  clothing  and  equipage  for  the  past  fiscal  year 
«ras  $900,000  J  $369.93  were  deposited  by  oflicers  to  the  credit  of  the  ap- 
)ropriation,  making  a  total  of  $900,369.93. 

The  expenditures  on  account  of  clothing  and  equipage  during  the 
ame  period  were  $858,412.07.  The  sum  of  $41,953.33  was  transferred 
•n  the  books  of  the  Treasury  to  the  appropriation  for  ordnance  and  ord- 
lance  stores,  being  the  amount  appropriated  for  the  purchase  of  knap- 
acks  and  haversacks,  which  are  now  furnished  to  the  Army  by  the 
)rdnance  Department. 

During  the  past  fiscal  year  $456,986.82  were  realized  from  sales  of 
lothing  and  equipage,  including  $18,832.56  from  sales  of  clothing,  &c., 
0  officers  of  the  Army  for  their  personal  use. 
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To  supply  the  Army  with  the  necessary  clothing  and  equipage  dui 
the  coming  fiscal  year,  it  is  estimated  that  an  appropriation  of  $2,000, 
will  be  required.  The  large  quantities  of  clothing  rendered  surplus 
the  adoption  of  the  new  uniform  will  be  sold  under  the  law  of  Marcl 
1873,  at  public  auction.  The  clothing  on  hand  at  the  Philadelphia 
pot  will  be  disposed  of  at  auction  on  the  2d  of  October,  (to-day,)  and 
the  obsolete  clothing  in  possession  of  officers  at  the  various  posts,  ^ 
risons,  depots,  &c.,  in  the  United  States,  will  be  disposed  of  in  like  lu 
ner  as  required  by  law. 

The  gross  proceeds  of  these  sales  will  be  covered  into  the  Treasury 
the  United  States. 

The  large  quantity  of  unserviceable  clothing  in  store  at  the  depot 
Jeffersonville,  Ind.,  will,  under  the  orders  of  the  Secretary  of  War, 
kept  in  store  till  next  year,  in  order  to  avoid  throwing  on  the  market 
this  time  more  property  than  can  be  disposed  of  with  advantage  to 
Government. 

It  is  expected  that  more  money  will  be  realized  from  these  sales  tl 
will  be  required  to  supply  the  Army  with  the  necessary  clothing  dur 
the  coming  year. 

Measures  have  been  taken  to  embrace  in  the  next  annual  repor 
complete  statement  of  the  number  pf  articles  sold  under  the  law  refer 
to,  as  well  as  the  amounts  obtained  and  turned  into  the  Treasury. 

Congress  having  by  the  passage  of  the  act  of  January  21, 1873,  gran 
to  each  of  the  inmates  of  the  National  Home  for  Disabled  Yoluntc 
one  complete,  suit  of  clothing,  the  Secretary  of  War,  at  the  request 
the  Hon.  B.  F.  Butler,  president  of  the  board  of  managers,  authori; 
the  issue  to  the  Home,  in  lieu  of  clothing,  of  an  equivalent  from  the 
stock  of  pegged  bootees  on  hand.  These  bootees  had,  by  long  stora 
become  unfit  for.  issue  to  troops  in  acrive  service.  The  issue  to 
Home  amounted  to  151,249  pairs. 

Twelve  claims  for  clothing  and  equipage,  amounting  to  $19,678 
were  ret^eived  during  the  past  fiscal  year. 

Six  claims  were  referred  to  the  Third  Auditor  of  the  Treasury  w 
recommendation  for  settlement,  amounting  to  $5,792.10. 

Three  claims,  amounting  to  $8,209.86,  were  sent  to  the  Third  Audi 
of  tlic  Treasury  with  recommendation  that  they  be  disallowed. 

The  examination  of  the  clothing  accounts  of  officers  Is  being  made 
fjEist  as  they  are  received.  During  the  fiscal  year  ending  June  30,  1^ 
3,647  returns  were  examined  and  transmitted  to  the  Treasury  Dep; 
ment  for  settlement,  leaving  but  31S  awaiting  examination  in  this  Ofi 

Twelve  clerks,  two  copyists,  and  two  laborers  have  been  employ 
during  the  fiscal  year,  in  this  branch  of  the  Office. 

The  following.described  statements  accompany  this  report: 

1.  Statement  showing,  as  far  as  can  be  ascertained  from  the  reco 
of  this  Office,  the  quantity  of  clothing,  camp  and  garrison  equipage,  i 
clothing  materials  in  the  hands  of  officers  of  the  Army,  June  30,  18 
the  quantity  of  clothing,  camp  and  garrison  equipage,  purchased,  m 
ufactured,  sold,  lost,  and  issued  to  the  Army  of  the  United  States  dur 
the  fiscal  year  ending  June  30,  1873,  and  the  quantity  remaining 
hand  for  the  supply  of  the  Army  at  that  date. 

2.  Statement  of  amounts  received  from  the  sale  of  surplus  serviceal 
unserviceable,  damaged,  and  irregular  articles  of  clothing,  &c.,  sold 
the  principal  clothing  depots ;  also  of  the  amounts  derived  from  salei 
officers  during  the  fiscal  year  ending  June  30,  1873. 

3.  Statement  showing  expenditures  on  account  of  clothing,  camp  i 
garrison  equipage,  during  the  fiscal  year  ending  June  30, 1873. 
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4.  Statement  of  the  amounts  received  aud  expended  by  the  Quarter- 
master's Department  on  account  of  clothing  and  equipage  during  the 
fiscal  year  ending  June  30, 1873. 

5.  Statement  showing  number  of  claims  received  and  acted  upon  dur- 
ing the  fiscal  year  ending  June  30, 1873,  on  account  of  clothing,  camp 
and  garrison  equipage. 

6.  Statement  of  returns  of  clothing,  camp  and  garrison  equipage  re- 
ceived, examined,  and  transmitted  to  the  Treasury  Department,  and  of 
letters  received  and  written,  during  the  fiscal  year  ending  June  30, 1873. 

Very  respectfully,  your  obedient  servant, 

J.  D.  BINGHAM, 
Quartermaster^  U.  8,  A.j  Bvt.  Brig.  Oen. 
Brig.  Gen.  M.  O.  Meigs, 

Quartermaster- General  J  U.  8.  A. 
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B. — Statement  showing  expenditures  on  account  of  clothing   and  camp  and  garrison  t 
agcj  during  the  fiscal  year  ending  June  30,  1673. 

Military  Division  of  the  Pacific -^ $65,8 

Department  of  the  East /. 6: 

Department  of  the  Lakes 1,4 

Dt^partmert  of  the  South 2i 

Department  of  the  Gulf 5l 

Department  of  the  Missouri 3,0 

Department  of  the  Platte .' 6,9 

Department  of  Dakota 2, 2 

Depot  at  New  York 19, 5( 

Depot  at  Philadelphia,  Pa 683,7: 

Depot  at  Wanhington,  D.  C 1,9^ 

Depofr  at  Jeflfersolville,  Ind 68,9 

Depot  at  Chicago,  III 6( 

Depot  at  Saint  Loais,  Mo 2,7' 

Milit^y  Acatiemy  at  West  Point,  N.  Y i 

Various  arsenals  of  Ordnance  Department 

Transfer  to  Ordnance  Department,  for  the  mannfactare  of  knapsacks,  &c. .  41, 9i 

Total 900, 3( 

Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster,  V,  8,  A.,  Bvt,  Brig,  G 
QiJARTERMjtsTER-GEKERAL's  OFFICE,  October  2, 1873. 


C— Statement  of  amounts  received  from  the  sale  of  surplus  serviCtdbUf  unsermceahlCt 
aged,  and  irregular  articles  of  dothing  ^c,  sold  at  the  principal  clothing  dqtotSf 
alsOf  of  the  amounts  derived  from  sales  to  officers  during  the  fiscal  year  ending  June  30, 

From  sales  at  Jeffersonville,  Ind $143,  .51 

From  sales  at  Philadelphia,  Pa 247, 0( 

From  sales  at  the  other  depots  of  the  Qaartermaster*s  Department 47, 62 

From  sales  to  officers < 18,82 

Total 456, 9e 

Respectfally  submitted. 

J.  D.  BINGHAM, 
Quartermaster,  U,  S,  A.,  Bvt,  Brig.  G 
Quartkrmaster-General^s  Office,  October  2, 1873. 


D. — Statement  of  the  amounts  received  and  expended  by  the  Quarter,  aste)  >  Departmei 
account  of  clothing,  and  camp  and  garrison  equipage  duHng  the  fiscal  year  ending 
30,  1873. 

Receipts : 

Appropriations  by  Conereas $900,00 

^posited  in  Treasury  by  officers  to  credit  of  appropriation 36 

Received  from  sales 456,98 

Total  receipts  during  fiscal  year 1,357,35 

Total  expenditures  during  fiscal  year ^.  1,357,35 

Balance  in  Treasury  June  30, 1873 

Expenditures: 

Expend itnren  for  clothing  and  equipping  the  Army $858, 41 

Transfer  to  Ordnance  Department,  on  acoouBt  of  knapsacks 41, 95 

Covered  into  the  Treasury,  from  sales,  &« 456,98 

Total  expenditures 1,357,35 

Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster,  U,  S,  A.,  Bvt.  Brig.  Gi 
Quartbrmastkr-General's  Office,  October  2, 1873. 
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E. — Statement  of  returns  of  clothing  and  camp  and  garrison  equipage  received,  examined, 
and  transmitted  to  the  Treasury  Department,  and  of  letters  receiv^  and  tpritten  during  the 
fiscal  year  ending  June  30,  1873. 

N'bmber  of  returns  of  clothing  and  eqnipage  on  hand  June  30, 1872 80 

Number  of  returns  of  clothing  and  equipage  received  during  fiscal  year 3, 943 

Total 4,023 

Number  of  returns  of  clothing  and  equipage  examined  and  transmitted  to 
Treasury  Department 3, 647 

E^mainingon  hand  June  30,1873 376 

Number  of  letters  received  pertaining  to  settlement  of  officers*  accoqnta 2, 456 

Number  of  lett-ers  received  pertaining  to  the  purchase,  manufacture,  and  issue 
of  clothing  and  equipage 1,909 

Total 4,365 

Number  of  letters  written  pertaining  to  settlement  of  offlcer^fl  accounts 6, 396 

Number  of  letters  written  pertaining  to  the  purchase,  manufacture,  and  issue 
of  clothing  and  equipage 3, 265 

Tot^l 9,661 

Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster,  U.  S,  A,,  Bvt.  Bng.  Gen, 
Quaktermaster-Genbral's  Office,  October  2,  1873. 


F. — Statement  showing  number  of  claims  received  and  acted  upon  during  the  fiscal  year  ending 
June  30,  1^3,  on  account  of  clothing  and  equipage. 

Twelve  claims  received,  amounting  to $19, 678  42 

Six  claims  referred  to  Third  Auditor  of  the  Treasury,  with  recommendation 

for  settlement,  amounting  to 5, 792  10 

Three  claims  referred  to  Third  Auditor  of  the  Treasury,  with  recommenda- 
tion that  they  be  disallowed,  amounting  to 8, 209  86 

Respectfully  submitted. 

J.  D.  BINGHAM, 
Quartermaster,  U.  S,  A.,  Bvu  Brig,  Gen, 
Quartermaster-General's  Office,  October  2, 1873. 


V. — Report  of  Maj.  M.  I.  Ludington^  ^ttartermaster,  U.  8.  A. 

Quartermaster-General's  Office, 

September  25,  1873. 
General:  I. have  the  honor  to  submit  the  following  report  of  the 
operations  of  the  several  branches  of  your  Office  under  my  charge  during 
the  fiscal  year  ending  June  30,  1873 : 

indebted  railroad  companies. 

At  the  close  of  the  fiscal  year  ending  June  30, 1872,  there  were  due  the 
United  States  from  railroad  companies  which  purchased  railway  mate- 
rial and  rolling-stock  under  the  provisions  of  Executive  orders  of  August 
8  and  October  14,  1865,  and  for  repairs  to  railroads,  $4,734,442.43.  Dur- 
ing the  fiscal  year  ending  June  30,  1873,  interest  has  accrued  upon  this 
indebtedness  and  expenses  have  been  incurred  to  the  amount  of  $101,- 
573.95.  Payments  have  been  made  and  credited  to  the  companies  to  the 
amount  of  $151,303.44. 

On  July  1,  1873,  there  remained  an  indebtedness  of  $4,658,924.07  to 
be  collected,  not  including  the  sum  of  $25,788.87  due  from  the  New  Or- 
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leans  and  Ohio  Railroad  Gompany,  which  cannot  be  collected  by  reas 
of  the  company  being  bankrnpt. 

By  referring  to  the  report  for  the  fiscal  year  ending  Jnne  30, 1872, 
will  be  seen  that  dnring  that  fiscal  year  the  debt  increased  $10,091.' 
During  the  last  fiscal  year  it  has  decreased  in  the  manner  indicat 
$75,518.36. 

Accompanying  this  report  there  is  a  statement  marked  A,  showi 
the  original  indebtedness  of  each  company ;  the  total  increase  on  j 
coqnt  of  interest  and  expenses ;  the  increase  or  decrease  of  the  d( 
during  the  year ;  the  payments  made  during  the  year;  the  total  pj 
ments,  and  the  balance  unpaid  July  1, 1973. 

Four  companies,  the  Alabama  and  Florida,  the  Indianola,  now  t 
Gulf,  Western  Texas  and  Pacific,  the  Mississippi  and  Tennessee,  a 
the  Pacific  Railroad  of  Missouri — main  stem — have  discharged  their 
debtedness  during  the  year. 

Seven  companies,  the  Alexandria,  Loudon  and  Hampshire,  the  A 
bama  and  Ghattanooga,  the  East  Tennessee  and  Georgia,  the  East  T< 
nessee  and  Virginia,  the  Nashville  and  Ghattanooga,  the  Nashville  a 
Decatur,  and  the  Southwest  Branch  Pacific  Railroad  of  Missouri, 
duced  their  indebtedness  $94,339.02.  These  companies  also  paid  on  i 
count  of  interest  $1,756.62,  making  their  total  payments  during  t 
year  $96,095.64. 

The  indebtedness  of  nine  companies,  the  Edgefiejd  and  Kentucl 
the  Knoxville  and  Kentucky,  the  McMinnville  and  Manchester,  t 
Mississippi,  Gainesville  and  Tuscaloosa,  the  Mobile  and  Ohio,  the  Me 
phis,  Glarksville  and  Louisville,  the  Memphis  and  Little  Rock,  the  Naj 
ville  and  Northwestern,  and  the  Selma,  Rome  and  Dalton,  hasincreas 
$83,528.29.  The  companies  have,  however,  paid  to  the  United  Stai 
during  the  year  $15,976.40. 

In  addition  to  the  amount  stated  to  have  been  received  and  applied 
the  liquidation  of  this  indebtedness,  accounts  for  the  transportation 
the  troops  and  property  of  the  United  States  remain  unadjusted,  as  1 
lows,  to  wit  : 

Alabama  and  Chattanooga  Railroad  Company,  in  Treasury  Department..  $149 

East  Tennessee  and  Virginia  Railroad  Company,  in  Treasury  Department  "  19, 529 

East  Tennessee  and  Georgia  Railroad  Company,  in  Treasury  Department  8, 084 

Edsefieldand  Kentucky  Railroad  Company,  in  Treasury  Department 4 

Mobile  and  Ohio  Railroad  Company,  in  Treasnry  Department 75,775 

Mobile  and  Ohio  Railroad  Company,  in  Qnarterraaster-Gcneral's  office — 

suspended 414 

Memphis,  Clarksvi lie  and  LonisviUe  Railroad  Company,  in  Treasury  De- 
partment  •,..  3,593 

Memphis,  Clarksville  and  Louisville  Railroad  Company,  in  Quartermas- 

ter-GeneraFs  office : 5,699 

Nashville  and  Northwestern  Railroad  Company,  in  Treasury  Department  1, 474 

Nashville  and  Chattanooga  Railroad  Company,  in  Treasury  Department..  20, 812 

Southwest  Branch  Pacific  Railroad  of  Missouri,  in  Treasury  Department  841 

Selma,  Rome  and  Dalton  Railroad  Company,  in  Treasury  Department 5, 874 

Total 142.253 

When  these  accounts  shall  have  been  finally  examined  and  adjusts 
they  will  be  placed  to  the  credit  of  the  respective  railroad  compani 
thereby  reducing  the  total  indebtedness,  as  shown  above,  to  $4,51 
670.28. 

There  is  also  due  for  postal  service  rendered  by  these  companies  abc 
$101,000,  which,  when  paid  over  by  the  Post-Office  Department,  as  a 
templated  by  the  seller  and  purchaser  of  the  property,  will  still  fdrtl 
reduce  the  debt 
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In  this  connection  your  attention  is  invited  to  the  necessity  for  Con- 
cessional legislation,  or  other  authoritative  action,  to  p^o^ide  for  the 
>ayment  to  this  Department,  at  the  end  of  each  and  every  quarter,  of 
bll  money  due  any  indebted  railroad  company  for  postal  service,  until  its 
ndebtedness  has  been  discharged,  and  notice  to  that  effect  given  by  the 
Juarterraaster-General. 

The  necessity  for  such  action  is  found  in  the  following:  Under  the 
)rovi8ions  of  Executive  Orders  of  August  8  and  October  14,  1865,  large 
quantities  of  railway  material  and  rolling-stock,  amounting  in  value  to 
k,665,061.16,  were  sold  on  credit  to  the  railroad  companies  now  in- 
lebted,  on  the  express  condition,  among  others,  that  all  postal  earnings 
>f  the  several  companies  should  be  applied  to  the  liquidation  of  the 
lebts.  Subsequent  negotiations  and  agreements  have  recognized  and 
kffirmed  this  condition.  The  companies  carry  the  mails,  and  the  Post- 
naster-General,  in  settlement  for  the  service,  directs  that  the  amount 
bund  due  for  it  be  placed  to  the  credit  of  the  Quartermaster's  Depart- 
nent. 

Before  the  Auditor  of  the  Treasury  for  the  Post-Office  Department, 
ivhose  duty  it  is  to  make  payment  for  postal  service,  will  place  the  money 
jO  the  credit  of  the  Quartermaster's  Department,  or,  in  other  words,  pay 
t  over  to  this  Department,  he  requires  each  railroad  company,  by  an 
igeut  appointed  by  itd  board  of  directors,  to  give  an  order  in  favor  of 
;his  Department  for  the  amount  due.  Until  such  an  order  has  been 
*\ven  the  money  remains  as  a  part  of  the  uppropriations  for  the  Post- 
I)flace  Department,  and  is  not  transferred  to  the  appropriations  for  the 
Quartermaster's  Department ;  neither  can  it  be  placed  to  the  credit  of 
;he  railroad  companies  on  the  books  of  this  office. 

The  Auditor  holds  that  he  has  no  authority  to  pay  to  the  Quarter- 
naster's  Department  money  due  for  service  rendered  by  these  railroad 
companies  without  an  order  from  them  requesting  that  it  be  done,  not- 
withstanding the  fact  that  it  was  one  of  the  conditions  on  which  the 
property  was  sold  that  the  money,-when  earned,  sliould  be  placed  to  their 
sredit,  and  notwithstanding  the  further  fact  that  this  office  has  urged 
;hat  a  contract,  executed  by  this  Department  by  order  of  the  President 
)f  the  United  States,  should  be  respected  by  the  other  Departments  of 
;he  Government.  In  order,  therefore,  that  the  Auditor  may  pay  the 
noney  to  this  Department,  or  rather  more  properly,  issue  his  warrant 
;herefor,  so  that  a  transfer  of  the  money  to  the  appropriations  for  this 
Department  can  be  made,  and  the  proper  credit  be  given,  some  action 
)y  Congress,  or  other  competent  authority,  seems  to  be  absolutely  neces- 
sary. 

1  have  further  to  report  that  I  am  informed  that  under  the  act  of  July 
12,  1870,  sections  5  and  6,  the  money  due  for  a  portion  of  this  service 
las  been  turned  into  the  Treasury,  so  that,  without  a  specific  appropri- 
ition,  the  amount  due  for  services  prior  to  the  time  the  moneys  were  so 
lurned  into  the  Treasury  cannot  be  transferred  to  this  Department  and 
applied  to  the  liquidation  of  the  debt.  There  is,  in  fact,  no  money  to  be 
}0  applied. 

Since  the  date  of  my  last  annual  report,  the  suit  against  the  Nashville 
ind  Decatur  Kailroad  Company  has  been  compromised  and  settled, 
luder  the  act  of  March  3,  1871,  (16  Stat.,  chap.  109,)  for  the  sum, of 
f70,000— $6,000  cash,  balance  payable  in  ten  years  fi-om  July  1, 1872, 
^ith  interest  at  the  rate  of  5  per  cent,  per  annum,  payable  semi-annu- 
ally, on  the  first  days  of  January  and  July  of  each  year. 

The  indebtedness  of  the  company  to  this  amount  is  evidenced  by  its 
3ond  with  interest  coupons  attached,  and  payment  secured  by  a  lien 
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upon  all  the  property  and  franchises  of  the  company,  by  guaranty 
the  Louisville  and  Nashville  Eailroad  Company,  and  by  decree  of 
United  States  circuit  court,  affirming  the  liability  of  the  company,  t 
enforced  by  execution  in  case  of  default  in  making  payment  accon 
to  the  terms  agreed  upon. 

I  cannot  report  any  progress  in  the  suits  against  the  Nashville 
Northwestern,  the  McMiunville  and  Manchester,  and  the  Knoxville 
Kentucky  railroad. companies  during  the  year,  though  I  have  urged 
they  be  brought  to  a  hearing  as  soon  as  possible. 

The  suit  against  the  McMinnville  and  Manchester  Eailroad  Gomp 
has  been  postponed,  at  the  request  of  counsel  for  the  company,  pen( 
decision  of  the  suit  of  that  company  against  the  Nashville  and  Chj 
nooga  Kailroad  Company.  The  question  of  a  longer  postponemei 
now  under  consideration. 

By  reference  to  the  table  herewith  it  will  be  seen  that  the  indel 
ness  of  the  Alabama  and  Chattanooga  Railroad  Company  has  beei 
dnced  to  $3,980.02.  Since  the  first  of  July  1  have  received  $2,775.5 
account  of  postal  services  rendered  by  the  company,  and  the  am< 
that  will  be  due  for  services  rendered  during  the  third  quarter  of 
will  more  than  liquidate  its  debt. 

The  Memphis  and  Little  Rock  Railroad  Company  has  made  no 
ments  on  its  indebtedness  during  the  year.  It  has  carried  the  mails 
the  amount  due  for  that  service  is  retained  by  the  Auditor  of  the  Ti 
ury  for  the  Post-Office  Department,  that  officer  declining  to  paj 
money  over  to  this  Department,  as  required  by  the  contract  bet^ 
the  company  and  this  Department,  without  an  order  from  the  com| 
requiring  it  to  be  done,  and  the  company  refuses  to  give  the  order. 

Learning  some  few  months  since  that  the  road  had  been  sold  h} 
cree  of  court  under  its  second  mortgage,  I  made  inquiry  of  the  Ur 
States  district  attorney  for  information  upon  that  point  and  the  ad 
bility  of  bringing  suit  against  the  company  to  recover  the  amount 
the  United  States.  The  di«trict  attorney  in  reply  stated  that  the 
was  sold  to  Mr.  Witt  on  the  17th  day  of  March  last;  that  he  had 
informed  that  measures  were  being  taken  to  have  the  road  sold  u 
the  first  mortgage;  that  such  a  sale  might  embarrass  the  Governmei 
making  a  collection,  should  it  be  compelled  to  collect  it  by  distraii 
suit ;  and  that  further  delay  of  the  payment  of  this  debt  is  hazardoi 
the  Government. 

With  these  facts  before  the  office,  and  the  knowledge  that  the  rail 
company  not  only  was  not  making  any  payments,  but  would  not 
when  it  could,  a  statement  of  the  case  was  submitted  to  the  Secre 
of  War,  with  the  recommendation  that  suit  be  instituted  to  recovei 
amount  due.  The  recommendation  was  approved,  and  the  papers  i 
been  sent  to  Messrs.  Perry  and  Mathews,  with  instructions  to  bring 
at  once. 

In  my  annual  report  for  the  fiscal  year  ending  June  30, 1871,  I  st 
that  ''Arrangements  had  been  made  with  the  SeluflP^,  Rome  and  Dj 
Railroad  Company,  under  which  payment  of  its  debt  is  to  be  ma< 
monthly  installments  of  $1,000  each,  in  money,  commencing  on  th 
of  October,  1871,  and  continuing  for  one  year:  thence  for  one 
$2,000  per  month,  and  thereafter  $3,000  per  month  until  the  debt  is 
charged.  In  addition  to  the  foregoing  payments,  all  postal  eari 
and  earnings  from  military  transportation  are  to  be  applied  to  the 
ment  of  the  debt.^ 

It  is  now  my  duty  to  report  that  the  company  has  failed  to  kee 
written  promise  and  agreement  so  far  as  the  payment  of  the  moi 
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nstallmeDts  is  concerned,  or  to  show  any  intention  to  comply  therewith. 
I^his  is  the  more  remarkable  because  the  president  of  the  company,  in 
lis  letter  asking  that  the  company  be  permitted  to  pay  its  debt  upon 
hese  terms,  said  he  did  it  with  the  approval  of  the  directors  of  the 
oad,  and  that  it  was  not  his  intention  to  submit  a  proposition  which  he 
jould  not  fulfill — *'  knowing  the  honesty  of  my  purpose,  I  trust  the  fore- 
going proposition  will  be  accepted.^ 

The  company  has  carried  the  mails  and  furnished  whatever  transpor- 
atiou  has  been  required.  The  amounts  due  for  the  transportation  ser- 
ice  have  been,  or  will  be  so  soon  as  the  accounts  can  be  settled,  placed 
o  the  credit  of  the  company ;  but  the  amount  due  for  carrying  the 
nails  the  past  year  has  not  been  paid,  because  the  Auditor  refuses  to 
)ay  without  an  order  from  the  company,  and  the  company  refuses  to 
pve  the  order. 

Further  action,  either  by  legislation  or  suit,  is  necessary  to  compel 
)ayment  of  this  debt. 

During  the  fiscal  year  I  received  from  indebted  railroad  companies  in 
noney  and  postal  dues  $75,972.90,  all  of  which  has  been  deposited  in 
;he  Treasury  of  the  United  States,  and  also  credited  upon  their  in- 
lebtedness. 

TRANSPORTATION. 

It  is  shown  by  reports  of  officers,  so  far  as  received,  that  the  Quar- 
^rmaster's  Department  transported  by  rail,  water,  wagon,  and  stage 
luring  the  fiscal  year  72,860  persons,  8,148  animals,  and  164,125,223 
)ounds  of  material. 

The  remodeled  system  of  transportation  referred  to  in  my  last  annual 
•eport,  having  been  approved  by  the  Hon.  Second  Comptroller,  has 
)een  adopted  and  is  believed  to  work  satisfactorily  and  advantageously, 
[t  was  published  in  General  Orders  No.  98,  Adjutant-General's  Office, 
series  1872.  A  copy  of  this  order  was  transmitted  to  each  railroad  and 
>ther  transportation  company  in  the  United  States  known  to  this  office. 

RAILROAD  TRANSPORTATION. 

The  reports  of  officers  show  that  32,935  persons,  6,122  animals,  and 
[6,649,739  pounds  of  material  were  carried  by  railroad. 
Linonnt  paid  for  railroad  transportation  as  reported  by  disbursing  officers 

of  this  Department $555,198  28 

Lmouut  of  accounts  for  similar  service  rendered  daring  the  fiscal  year  re- 
ferred by  this  office  to  the  Treasury  Department  for  settlement 366, 316  59 

Total  settlements  for  railroad-transportation  service  during  the  year . .     921, 514  87 
The  records  of  this  office  show  the  transportation  service  performed 
>y  the  Pacific  Railroads  for  this  Department  during  the  fiscal  year  to 
lave  been  as  follows,  viz : 


* 
Name  of  oompany. 

1. 

1| 
"si 

V 

SZ5 

Pounds   of  freight 
transported. 

Jnion  Pacific  Railroad 

6,166 

3.034 

a.  951 

923 

1,763 

63 

390 

36 

21, 697, 106 

>Dtral  Pacific  of  California 

2, 444, 211 

Cttmiaa  Pacific  Railroad 

5, 711, 947 

Monx  r^ity  ftfid  Pa4><fic  FftilnMid 

3, 544, 054 

Total 

11,374 

2.258 

33, 397, 318 
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The  cost  of  service  performed  by  the  Pacific  railroads  daring 
fiscal  year,  so  far  as  accoaots  have  been  received  at  this  office,  ma^ 
stated  as  follows : 


'Same  of  company. 

Amount  of   ac- 
counts referred 
to  the  Treasury 
for  settlement. 

Amount  of   ac- 
counts render- 
ed and  under  ex- 
amination July 
1, 1873. 

Toti 

Union  Pacific  Eailroad : 

1211, 339  87 

70, 186  23 

56, 173  61 

1,383  526 

$48, 536  48 
32,263  84 

1259;  8 

Central  Pacific  of  California » 

102,4 

HT^nH^  P^fic  Btilmn^     ,   . .   , 

56,1 

Sioux  City  and  Pacific  Bailroad 

351  66 

1,7 

Total 

339,082  97 

81, 150  98 

420,  S 

At  the  date  of  this  report  all  of  the  accounts  for  each  month's  ser^ 
performed  by  these  railroads,  during  the  fiscal  year,  have  not  b 
received  at  this  office,  but  taking  the  monthly  average  value  of 
accounts,  already  presented  for  settlement,  as  a  basis,  their  total  ei 
ings  during  the  year  would  be  as  follows : 

Union  Pacific  Railroad  Company $445,50 

Central  Pacific  Railroad  Company 136,59 

Kansas  Pacific  Railroad  Company 149,79 

Sioux  City  and  Pacific  Railroad  Company • 2,40 

734,29 

By  act  of  Congress  approved  July  2,  1864,  (section  5,)  one-half  of 
compensation  for  services  rendered  for  the  Government  by  those  Pa< 
railroads  that  had  received  Government  bonds  in  aid  of  their  const: 
tion  was  required  to  be  applied  to  the  payment  of  the  bonds  so  issi 
by  the  Government.  The  other  half  of  their  earnings  was  paid  to 
companies  in  cash,  until  the  passage  of  the  act  of  Congress  of  Ma 
3,  1873,  (section  2,)  which  directs  the  Secretary  of  the  Treasury  to  w 
hold  all  payments  to  said  railroad  companies  to  the  amount  of  paym< 
made  by  the  United  States  for  interest  upon  bonds  of  the  United  SU 
issued  to  said  companies. 

In  view  of  the  provisions  of  this  law  of  March  3, 1873,  the  Quai 
master-General  requested  information  from  the  Second  Comptrolle 
to  whether  the  earnings  of  these  roads  were  still  to  be  made  a  ch^ 
against  the  appropriation  for  the  Quartermaster's  Department,  *' 
propriation  for  transportation  of  the  Army." 

The  Acting  Second  Comptroller  decided  August  4,  1873,  «*  That 
moiety  withheld  from  Pacific  Railroads,  under  section  2  of  act  of  Ms 
3, 1873,  although  it  be  not  paid  to  the  railroads  except  in  the  even 
a  favorable  judgment  of  the  court,  jnust  be  charged  against  approp 
tion  of  the  Quartermaster's  Department  for  transportation  of 
Army." 

Therefore,  although  payment  is  withheld  from  the  companies,  the 
amount  earned  by  these  roads  is  now,  as  before  passage  of  act  of  Ma 
8, 1873,  to  be  taken  from  appropriation  of  the  Quartermaster's  Dep 
meut  for  Army  transportation. 

VrA(K)N  AND  STAGE   TRANSPORTATION. 

The  transportation  by  wagon  was  as  follows:  766  passeng 
32,004,635  pounds  of  freight. 
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The  reports  show  the  transportatiou  by  stage  to  have  been  1,380  pas- 
mgers  and  3,648  pounds  of  freight. 

mount  paid  for  wagon  transportation  as  reported  by  disbnrsing  officers 

of  this  Department $977,753  94 

mount  of  accounts  for  service  rendered  during  the  fiscal  year,  referred  by 

this  office  to  the  Treasury  Department  for  settlement *.  189  50 

Total  for  wagon-transportation  service  rendered  during  the  year. . .     977, 943  44 

mount  paid  during  the  year  for  stage  transportation  as  reported  by  dis- 
bursing officers  of  this  Department 59, 262  29 

monnt  of  accounts  for  survices  rendered  during  the  fiscal  year,  referred 

by  this  office  to  the  Treasury  Department  for  settlement .  57  00 

Total  for  stage-transportation  service  rendered  during  the  year 59  319  29 

Thirty-two  contracts  for  wagon  transportation  were  made  dnnng  the 
Bar.  The  contract  for  wagon  transportation  from  most  convenient 
oints  on  the  Atchison,  Topeka  and  Santa  F6,  Kansas  Pacific  and 
»enver  and  Eio  Grande  railroads,  to  posts  in  the  Department  of  Mis- 
)uri,  as  also  in  the  State  of  Texas,  north  of  Eed  River  and  west  of  the 
rth  meridian,  and  Camp  Apache,  Ariz.,  from  May  10,  1873,  to  March 
L,  1874,  was  made  at  the  rate  of  90f  cents  per  100  pounds  per  one  hun- 
ped  miles.  The  average  of  the  rate  for  this  service  during  the  previous 
)ntract  year  from  points  on  the  same  roads  was  $1.17J  per  100  pounds 
Br  one  hundred  miles. 

The  existing  contract  rates  for  wagon-service  in  Textfs  show  also  a 
laterial  reduction  in  the  price  per  100  pounds  per  one  hundred  miles, 
?  compared  with  the  contract  rates  for  previous  years. 
The  decrease  of  rates  in  the  Department  of  Texas,  as  also  in  the  De- 
iirtment  of  Missouri,  is  doubtless  due  in  a  great  measure  to  the  short- 
ling  of  the  distance  of  wagon  travel  consequent  upon  the  rapid  com- 
letion  of  the  lines  of  railroad  west  and  southwest  toward  the  posts  to 
B  supplied,  wherefore  freighters,  no  longer  subject  to  the  delays  and 
angers  of  travel  over  the  previous  longer  routes,  can  afford  to  trans- 
>rt  stores  at  more  reasonable  rates  per  100  pounds  per  one  hundred 
lies. 

A  slight  increase  of  rates  generally  over  those  of  the  previous  year 
as  paid  under  the  contracts  for  hauling  on  the  Pacific  coast  made 
iiring  the  year  ending  June  30,  1873. 

WATER  TBANSPOBTATION. 

There  were  carried  by  water  for  the  Department  during  the  fiscal  year 
f,789  persons,  2,026  animals,  and  65,467,201  pounds  of  material. 

he  amount  paid  on  account  of  this  service  by  disbnrsing  officers  during 

the  year,  so  far  as  was  reported,  was..  .* $751,018  22 

^counts  and  claims  for  similar  service  rendered  dnring  the  fiscal  year, 
audited  in  this  office  and  referred  to  the  Treasury  for  settlement,  amount- 
ed to 9,955  36 

Total 760,973  68 

The  following  vessels  owned  by  the  Government  have  been  in  service 
nring  the  entire  fiscal  year,  viz : 

Steam-tug  General  A.  A.  Humphreys,  employed  at  Boston. 
Propeller  General  McPherson,  employed  at  San  Francisco. 
Schooner  Margaret,  employed  at  Portland,  Oreg. 
Steam-launch  Pulaski,  employed  at  Fort  Pulaski,  Ga. 
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ScbooDer  Matchless,  employed  at  Fort  Jefferson,  Fla. 

The  cost  during  the  year  of  running  and  maintaining  these  vef 
owned  by  the  Government  was  $37,413.19. 

Twelve  vessels  of  different  kinds  have,  at  various  times  as  the 
cessities  of  the  service  required,  been  employed  by  charter  or  other 
during  the  year  at  an  expense  of  $43,056.76,  which,  together  with 
of  running  and  maintaining  vessels  owned  by  the  United  States,  i 
eluded  in  the  amount  hereinbefore  reported  as  having  been  pai( 
account  of  water  transportation  by  disbursing  officers  of  this  De] 
ment. 

Transportation  appropriation  and  its  disbursement, 

Orijnnal  amoant  appropriated  for  fiscal  year  1872-73 $4, 000, 0 

Deficiency  appropriation 500,  C 

Total 4,500,C 

BeeapittUation  of  expenditures  made  from  appropriation  fm'  Army  t 
portation  up  to  July  1, 1873, /or  transportation  service  rendered  di 
the  fiscal  year  1872-.'73. 


£icd  of  transportntion. 

Passengers 

Freight. 

Expendi- 
tures. 

To 

For  railroail  transportatioii 

#595, 344  33 
192, 193  64 

$324,972  92 
R1S  !in.«i  as 

$1, 197  62 

53,  474  59 
52,633  4P 
3, 586  35 

1921 

For  water  transportotion,  inclndiiif(  expenses 
Toasels 

760 

For  waKon  transportatioii 

Grr  46  1      924;  732  50 
54, 206  47  1          1,  526  47 

977 

For  stage  transportation 

59, 

Total 

842,321  90  1  1,766,537  24 

110, 892  04 

2,719 

For  purchase  of  transportation  animals;  for  purchase  and  repairing  of  Army  and  spring 
wagons,  carts,  harness,  &c. ;  for  hire  of  teamsters ;  for  pnmp<(  and  otlier  apparatus  to 
•npply  posts  with  water,  estimated 1,350, 

Amoant  paid  for  building  and  repairing  wharves,  for  digging  wells,  and  for  tolls 18, 

Grand  total  4, 087, 

Since  the  close  of  the  fiscal  year  officers  have  made  payments,  an 
port  an  outstanding  indebtedness  to  be  met,  the  totals  of  which 
absorb  about  all  the  balance  of  the  appropriation,  and  to  settle  u 
the  decision  of  the  Second  Comptroller  of  August  4,  1873,  befor 
ferred  to,  the  accounts  of  the  Pacific  Railroad  for  service  during 
year,  now  under  examination  at  this  office  and  to  come  in,  a  defici 
appropriation  will  probably  be  necessary. 

Transportation  accounts  of  previous  fiscal  years. 

During  the  fiscal  year  accounts  and  claims  for  transportation  sei 
performed  during  the  previous  fiscal  years  were  referred  by  this  ( 
to  the  Treasury  Department  for  settlement  as  follows : 

For  railroad  transportation $450,' 

For  water  transportation 130, 1 

For  wagon  transportation 62,  "3 

For  stage  transportation 1,  ] 

For  miscellaneous  transportation-claims,  telegrams,  &o 7,  £ 

Total 652,^ 
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REGULAR  AND  MISCELLANEOUS  SUPPLIES. 


CONTRACTS. 

TLere  were  filed  and  examined  in  this  oflfice  during  the  fiscal  year 
14  contracts,  as  follows :  230  for  forage,  embracing  5,664,734  pounds 
'  oats  or  barley,  457,940  bushels  of  oats,  345,937  bushels  of  corn,  30,744 
Us  of  hay,  439,000  pounds  of  bran ;  6  for  forage  as  required,  23  for 
)th  forage  and  fuel ;  11  for  straw,  2,508  tons ;  30  for  coal,  22,011  tons ; 
14  for  wood,  84,022  cords  ;  2  for  wood  as  required  ;  37  for  charcoal, 
>,075  bushels ;  4  for  the  construction  of  quarters,  47  tor  transporta- 
[)n,  5  for  miscellaneous  services ;  7  for  horses  and  mules,  701  cavalry 
)r8es,  35  artillery  horses,  and  100  mules ;  12  for  clothing,  camp  and 
irrison  equipage ;  16  for  national  cemeteries,  3  for  stationery,  36  leases, 
charter  party. 

FORAGE,  STRAW,  AND  FUEL. 

The  issues  of  forage  and  straw  during  the  fiscal  year  were  as  follows : 

>rn,  588,488  bushels ;  oats,  939,690  bushels  ;  barley,  172,870  bushels ; 

iy,  48,558  tons;   fodder,  116  tons;   straw,  3,292  tons;  bran,  55,084 

ishels. 

The  issues  of  fuel  during  the  same  period  were :  wood,  130,786  cords; 

ithracite  coal,  16,937  tons ;  bituminous  coal,  15,300  tons. 

ANIMALS. 

The  following  statements  show  the  number  of  horses  and  mules  pnr- 
lased  in  the  several  military  departments  during  the  fiscal  year  end- 
g  June  30,  1873,  with  their  total  and  average  cost : 

Cavalry  and  artillery  horses. 


Where  pnrchaaed. 


ipartment  of  the  East 

ipartment  of  the  South 

ipartment  of  Texas 

ipartment  of  the  Miseoari . . 

ipartment  of  the  Platte 

ipartment  of  Dakota  

ipartment  of  California  — 
Ipartment  of  the  Columbia 
ipot  of  Washinfi^ton 

Total 


Number.    Total  ooat.  Average. 


43 

94 
370 
501 
636 

11 
254 

15 

14 


1,938 


$10.  m  50 
13.630  00 
49, 010  00 
63.306  30 
82,693  00 
1. 529  00 
27.966  00 
1,725  00 
3, 165  00 


253,800  80 


#250  63 
145  00 
132  46 
126  36 
130  02 
139  00 
110  11 
115  00 
225  07 


The  amount  appropriated  for  the  purchase  of  cavalry  and  artillery 
>r8es  for  the  fiscal  year  was  1^300,000.  The  money  not  expended  has 
3en  directed  to  be  turned  into  the  Treasury. 


Mules. 


Where  purchased. 


Number.   Total  cost.  Average. 


ipartment  of  the  East 

ipartment  of  the  South 

ipartment  of  Texas 

ipartment  of  the  Missouri . 
ipartment  of  the  Platte  . . . 

Ipartment  of  Arizona 

ipartment  of  the  Columbia 

Ipot  of  Washington 

pot  of  Jefferson  ville 

Total 


1 
27 
246 

1,800 
140 

27 
19 
22 


1225  00 

4,774  94 

22.953  38 

254,  7P2  «) 

21.980  00 

14. 640  00 

2.295  00 

2,800  00 

,3,602  50 


#225  00 
176  85 

93  31 
141  53 
157  00 
120  00 

85  00 
233  33 
163  75 


2,397 


828,033  02 
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The  following  is  a  tabular  statement  of  the  sales  of  public  anioia 
the  different  departments,  showing  number  sold  and  amount  reali 


Departments. 


Horses. 


Na        Amoant. 


Holes. 


No.        Amoant. 


TotaL 


No. 


Department  of  the  East 

Department  of  the  Lakes 

Department  of  the  Sonth 

De]>artment  of  the  Galf 

Department  of  Texas 

Department  of  the  Missouri  .. 

Department  of  the  Platte 

Department  of  Dakota 

Department  of  California 

Department  of  Arizona 

Department  of  the  Colombia. 
Depot  of  Washington , 


$1, 195  66 


111 

9 

331 

325 

309 

35 

19 

13 

84 

14 


6,355  34 

630  00 

10,847  38 

9,735  97 
11,195  35 

3,303  90 

1,335  50 
388  35 

3,513  38 
815  00 


$137  00 

53  30 

373  35 

380  00 

1,471  45 

4,323  50 

1,436  00 

620  56 

138  00 

33  00 

378  00 

100  00 


1 

118 

13 

363 

309 

345 

39 

31 

15 

89 

15 


•1, 

6, 
1, 
11, 
13, 
1^ 


Total. 


1,051 


46,634  43 


300 


9,313  06 


1,351 


55. 


SX7MMARY. 


ThQ  following  is  a  summary  statement  of  the  number  of  animals 
chased,  sold,  died,  &c.^  and  remaining  on  hand  during  the  fiscal  en 
June  30, 1873: 


On  hand,  pnrcha8ed«  Sic 


Onhand  Joly  1, 1872 

Porchased 

Taken  op,  Ac 

To  be  aoooonted  for 

Sold 

Died 

Lost  and  stolen 

Total  sold,  died,  &c 

On  hand  Jone  30, 1873 


Horses.      Moles. 


9.729 

1,938 

96 


11,763 


1,051 
434 
158 


10,130 


8,758 

2,397 

59 


11,314 


300 
489 
100 


789 


10,435 


ESTIMATES  AND  REQUISITIONS. 

Annual  estimates  for  regular  and  miscellaneous  supplies  reqi 
during  the  fiscal  year  at  the  various  posts  within  the  Military  Divi 
of  the  Missouri  were  received,  and  instructions  given  as  to  meth< 
providing  the  stores  deemed  necessary  by  the  Quartermaster-Gener 

During  the  fiscal  year  requisitions  for  miscellaneous  supplies 
received  as  follows,  and  instructions  given  in  relation  thereto : 

Military  Division  of  the  Pacific 

Military  Division  of  the  Missoari '. *.  ^ 

Militaiy  Division  of  the  South 

Military  Division  of  the  Atlantic 

Depot  of  Washington 

Military  Academy  at  West  Point . : 

Biiflcellaneoas  Bonrces 

Total 

FIBE-EXTINGXnSHBBS. 

At  the  beginning  of  the  fiscal  year  the  fire-extinguisher  known  at 
Babcock  was  generally  in  use  at  the  various  military  posts,  and  n 
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[arch  1, 1373,  this  pattern  was  sapplied  when  called  for  and  deemed 
ecessary.  Subsequent  to  that  date  the  Champion  tire-extinguisher, 
lanufactured  at  Louisville,  Ey.,  has  been  supplied  at  no  greater  cost, 
he  use  of  the  Ba^bcock,  however,  has  not  been  discontinued. 

The  Louisville  company  also  manufacture  an  extinguisher  having  two 
jrlinders,  of  a  capacity  of  160  gallons  each,  mounted  on  wheels,  to  be 
rawn  by  men  or  horses.  Upon  approval  by  the  Secretary  of  War,  one 
f  these  machines,  supplied  with  200  feet  of  hose  and  a  force-pump,  was 
pdered  March  27, 1873,  for  Omaha  Barracks,  and  one  has  since  been 
pdered  for  Fort  Brown,  Texas. 

Within  the  fiscal  year  fire-extinguishers  have  been  supplied  to  the 
)llowing  posts : 

u)taF^,N.  Mex.,  (Babcock)    , 8 

iielby ville,  Ky.,  (Babcock) *. : ^  2 

adisoo  Barracks,  N.  Y.,  (Babcock) 3 

ortMackinac,  Mich.,  (Babcock) 1 

rankfort,  Ky.,  (Babcock) 2 

ort  Macon,  N.C.,  (Babcock) 2 

harleston,  S.  C,  (Obampion) , 2 

Lttle  Rock,  Ark.,  (Champion) 3 

ort  Gibson,  Ind.  T.,  (Champion) 4 

Total 27 

WARREN  COOKERS. 

Beference  was  made  in  the  report  of  last  year  to  experiments  with 
le  patent  cooker  invented  by  Capt.  F.  P.  Warren,  of  the  English 
avy,  the  results  of  which  had  not  then  been  fully  communicated  to 
lis  office.  Since  that  time  reports  have  been  received  from  numerous 
Sicers,  some  of  whom  speak  highly  of  the  merits  of  the  cooker,  while 
bhers  do  not  consider  its  use  desirable  for  the  Army.  In  view  of  the 
ifference  of  opinion  expressed  by  officers  the  Quartermaster-General 
Eis  not  deemed  it  advisable  to  supply  them  for  general  useiof  the  Army 

ARMY  WAGONS. 

The  following  is  a  statement  of  wagons,  ambulances,  and  harness  on 
and  in  the  Quartermaster's  Department,  United  States  Army,  as 
lown  by  the  last  returns  of  officers  received  at  this  office : 

Not  serv- 
iceable. 

rmywagoos 3,107  88 

aioE  wagons 125  4 

mbmances 240  7 

affon  harness 23,411  633 

moalanoe  harness 2, 148  29 

For  several  years  past  the  Army  wagons,  subjected  to  the  hard  usage 
f  the  service  in  the  West,  have  been  made  to  answer  requirements 
Qly  by  frequent  and  extensive  repairs.  These  wagons,  as  also  the 
)ock  in  store  at  depots,  were  bought  during  the  war,  and  are  therefore 
om  eight  to  ten  years  old. 

A  careful  inspection  of  those  in  store  revealed  the  fact  that  the  tim- 
ers of  most  of  them  were  so  unsound,  from  various  causes  incident  to 
leir  age,  as  to  be  unfit  for  hard  service  upon  the  road. 
From  reports  of  inspection  made  by  various  officers  *it  was  found 
ecessary  that  nearly  all  of  the  wagons  in  use  in  the  Military  Division 
f  the  Missouri  should  be  replaced  by  new  ones. ,  For  this  purpose  the 


Digitized 


by  Google 


176  REPORT  OF  THE  SECRET^JRY  OF  WAR. 

chief  quartermaster  of  the  division  reported  480  new  wagons  nee 
Accordingly  100  new  wagons  were  bought  in  open  market  in  Phih 
phia,  and  85  shipped  during  the  spring  months  to  the  Departmei 
Dakota,  and  14  to- the  Department  of  the  Platte,  leaving  to  be  shi] 
381  wagons.  In  addition  to  these,  and  to  meet  the  wants  of  the 
lowstone  expedition,  150  new  wagons  were  purchased  at  same  plac 
open  market  and  shipped  to  Fort  Abercrombie,  Dak.  The  coa 
these  250  wagons,  purchased  in  open  market  to  meet  an  emerge 
was  $175  each. 

By  authority  of  the  honorable  Secretary  of  War,  and  after  due  ac 
tisement,  a  contract  was  made  July  12, 1873,  by  the  depot  quarter 
ter,  Philadelphia,  with  the  lowest  bidder,  for  300  Army  wagom 
$149.50  each. 

With  approval  of  the  Secretary  of  War,  the  purchase  of  10  sp 
wagons  for  use  at  various  posts  and  stations  was  authorized. 

YELLOWSTONE  EXPEDITION. 

This  expedition  was  organized  to  survey  the  line  of  the  Nortl 
Pacific  Railroad  through  the  country  from  the  Missouri  River  to 
Yellowstone,  and  westward  in  Montana.  It  entered  the  field  in  J 
1872,  and  was  supplied  by  the  Quartermaster's  Department,  undei 
rection  of  the  local  military  authorities,  with  needed  means  of  trans 
tatlon  from  stock  on  hand,  with  the  exception  of  a  number  of  1 
teams. 

At  the  close  of  the  season's  work  of  1872  the  commanding  office 
the  expedition  reported  that  the  transportation  equipment  furnisher 
service  with  the  expedition  was  found  unfit  for  active  operations  in 
rugged  country  over  which  it  was  required  to  pass. 

In  order  to  facilitate  the  operations  of  the  expedition  during 
present  season,  the  Quartermaster-General,  upon  approval  of  the  Si 
tary  of  War,  directed  the  supply  of  new  material,  or  such  as  ws 
every  respect  as  good  as  new. 

In  addition  to  the  number  found  suitable  and  supplied  from  the 
partment  of  Dakota,  150  entirely  new  wagons  were  furnished  ; 
Philadelphia.  To  complete  the  trains  of  the  expedition  there 
purchased  1,058  mules,  including  36  ambulance,  12  artillery,  an 
saddle  mules.  Such  new  harness  and  other  articles  as  were  necea 
to  thoroughly  equip  the  trains  were  also  purchased. 

EXPLOElNa  EXPEDITIONS. 

By  direction  of  the  Secretary  of  War  the  surveying  expedition 
of  the  one  hundredth  meridian,  under  command  of  Lieut.  Georgi 
Wheeler,  of  the  Engineer  Corps,  has,  during  the  past  fiscal  year, 
supplied  with  forage,  animals,  wagons,  &c.,  for  transportation  of  et 
and  its  supplies,  and  various  miscellaneous  stores. 

Sale  was  authorized  to  civilian  employes,  at  cost  price  to  Governn 
of  such  quartermaster's  stores  as  they  required. 

Sales  of  partially  unserviceable  animals  and  quartermaster's  si 
were  also,  by  approval  of  the  Secretary  of  War,  made  to  Prof.  ] 
Hayden,  United  States  geologist,  for  the  continuation  of  his  geoloj 
and  geographical  explorations  in  Colorado  Territory. 

Every  facility  consistent  with  laws  and  orders  has,  by  authoril 
the  War  Department,  been  afforded  by  this  Department  to  the  ex] 
tion  under  direction  of  Mr.  Archibald  Campbell,  American  commissi 
for  the  survey  of  the  northwestern  boundary. 
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IRON-HUB  WHEELS. 

The  attention  of  this  Office  having  been  directed  to  the  early  decay 
the  Army  wagons  in  the  dry  climates  of  Arizona  and  New  Mexico, 
incipally  owing  to  the  shrinkage  of  timbers,  the  Quartermaster-Gen- 
al,  after  correspondence  with  the  officers  of  the  Military  Division  of 
e  Pacific,  ordered  the  parts  of  100  wagon  &  to  be  gotten  out  in  the 
ugh  at  Philadelphia,  and  shipped  to  Arizona;  these  to  be  accom- 
mied  by  iron  hubs  for  the  wheels. 

In  the  early  part  of  this  year  instructions  were  issued  for  shipment  to 
ixas,  New  Mexico,  Dakota,  and  Arizona  of  sample  sets  of  certain 
ktents  of  metal-hub  wheels  adopted  in  generM  mercantile  use. 
It  was  directed  that  the  comparative  merits  of  these  wheels  be  tested 
'  the  use  of  one  front  and  one  hind  patent  hub  wheel  upon  one  side  of 
e  same  wagon,  with  one  front  and  one  hind  wheel  of  the  regulation 
•ttern  on  the  other  side ;  the  results  to  be  carefully  noted  and  reported 
this  Office.    No  reports  have  yet  been  received. 

)RSESHOES  AND  SHOEINa  MATERIAL,  SMITHS'  AND  SADDLERS'  TOOLS. 

By  General  Orders  No.  2,  War  Department,  Adjutant-General's  Office, 
tnnary  2,  1873,  the  saddlers'  tools  and  materials,  the  smiths'  tools  and 
aterials,  the  tool-bags,  and  the  mountain-howitzer  forges,  with  their 
ols  and  materials,  prescribed  by  General  Orders  No.  60,  War  Depart- 
ent,  Adjutant-General's  Office,  June  29, 1872,  for  use  of  the  cavalry 
rvice,  were  directed  to  be  supplied  by  the.  Ordnance  Department, 
iirsuaut  to  this  order  the  transfer  of  large  quantities  of  these  stores 
IS  been  made  to  the  Ordnance  Department. 

THE  EPIZOOTIC. 

During  the  fall  of  1872,  and  extending  into  the  spring  of  1873,  a 
)rse  epidemic,  commonly  called  the  epizootic  catarrh,  swept  over  the 
untry,  causing  great  destruction  of  animals. 

The  officers  of  this  department  adopted  such  remedies  as  their  judg- 
ent  and  experience  suggested,  with,  in  general,  the  most  successful 
suits. 

The  chief  quartermaster  Department  of  the  East  published,  in  a  cir- 
ilar  dated  October  28, 1872,  a  method  for  the  treatment  of  the  disease, 
ith  certain  prescriptions  for  the  cure  of  severe  cases.  Reports  show 
at  in  many  cases  throughout  the  various  military  departments  the, 
sease  yielded  to  this  treatment. 

In  the  month  of  January,  1873,  the  Secretary  of  War  communicated 
e  following  simple  preventive  and  remedy  for  the  disease,  which  was 
ade  known  at  once  to  all  officers  of  this  department,  with  directions 
r  its  communication  to  all  officers  serving  under  their  direction,  hav- 
g  charge  of  public  animals :  "  One  teaspoonful  chlorate  of  potash, 
kice  a  day  to  four  horses ;  put  in  a  pail  of  water,  and  let  each  horse 
•ink  its  proportion."  The  losses  of  public  animals  by  this  disease,  so 
r  as  reported  to  this  Office,  were  very  light.  Much  inconvenience  was, 
)wever,  occasioned  to  the  transportation  and  cavalry  service  during 
e  prevalence  of  the  disease. 

CAVALRY  REMOUNTS. 

In  addition  to  the  horses  purchased  as  needed  from  time  to  time,  a 
ecial  remount  of  the  several  regiments  of  cavalry  was  authorized  to 
I  made  early  this  spring.    For  this  purpose  purchase  was  authorized 
12  w 
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of  1,200  horses,  to  be  apportioned  among  the  regiments  as  follo\ 
First  Cavalry,  none;  Second  Cavalry,  175;  Third  Cavalry,  noi 
Fourth  Cavalry,  175;  Fifth  Cavalry,  150;  Sixth  Cavalry,  100;  Sevei 
Cavalry,  150;  Eighth  Cavalry,  150;  Ninth  Cavalry,  150;  Tenth  C 
airy,  150. 

The  animals  for  the  Second,  Sixth,  Seventh,  and  Tenth  Regime 
were  ordered  purchased  in  Missouri,  Iowa,  ami  adjoining  States ;  th 
for  the  Fifth  Regiment  in  California ;  those  for  the  Fourth  Reginienl 
Texas;  those  for  the  Eighth  Regiment  in  Leavenworth  and  vicinity  j 
Colorado  Territory  ;  and  those  for  the  Ninth  Reginvent  at  points  to 
designated  by  the  commanding  general,  Department  of  Texas. 

The  purchases  were  ordered  made  by  boards  of  officers,  constitui 
by  the  department  commanders.  Each  board  was  to  have  upon  i 
quartermaster  and  one  or  two  officers  of  the  regiment  for  which 
horses  were  required ;  the  boards  to  move  from  place  to  place,  a 
after  proper  advertisement  by  posters,  making  known  the  days 
which  they  would  be  at  certain  places,  to  purchase,  not  from  *'  mid( 
men,"  but  from  ''  farmers  and*  stock-raisers,"  the  best  horses  presen 
iu  lots  from  one  upward. 

APPROPRIATION  FOR  REGULAR   SUPPLIES. 

The  re^ilar  appropriation  ander  this  headiog  was $4, 000, 00( 

The  deficiency  appropriation 310, 00( 

Total 4,310,00( 

Information  as  to  remittances  made,  and  their  classification,  will 
found  in  the  annual  report  of  the  finance  branch  of  this  Office. 

At  the  close  of  the  fiscal  year  there  remained  in  the  Treasury  1 
$1,685.55  to  the  credit  of  the  appropriation.    This  balance,  as  also 
funds  then  in  hands  of  officers,  will  not  be  sufficient  to  meet  the  indebt 
ness  of  the  year,  and  a  deficiency  appropriation  will  be  necessary. 

BAERACKS  AKD  QUARTERS. 

MILITARY  BUILDINGS. 

During  the  year  the  construction  of  one  hundred  and  twenty  n 
buildings  has  been  authorized.  They  include  barracks,  officers'  quarts 
stables,  store-houses,  guard-houses,  &c.  They  are  at  military  posts 
the  States  of  California,  Louisiana,  Florida,  Michigan,  South  Caroli 
Tennessee,  Texas,  Kansas,  New  York, Maryland,  North  Carolina,  Oreg 
Nevada,  Kentucky,  Georgia,  Nebraska,  Pennsylvania,  Minnesota,  Mai 
Iowa,  Connecticut,  Virginia,  and  in 'Territories  of  Dakota,  New  Mexi 
Montana,  Washington,  Arizona,  Utah,  Colorado,  Indian  Territory,  e 
District  of  Columbia.    Their  estimated  cost  was  $245,544.87. 

WHARVES, 

Authority  has  been  given  for  the  construction  and  repair  of  whar 
to  the  amount  of  $18,111.32. 

BEPAIES. 

Upon  special  estimates  submitted  to  the  Secretary  of  War,  author 
has  been  given  to  make  repairs,  alterations,  &c.,  of  public  buildin 
and  for  construction  and  repairs  of  cisterns,  &c.,  at  the  various  militi 
posts  to  the  amount  of  $228,796.49. 
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NEW  POSTS. 

IVo  new  posts  have  been  authorized  daring  the  year  in  Arizona^ — one 
or  near  Tucson,  and  one  near  the  mouth  of  the  San  Carlos  River. 
lese  posts  are  for  four  companies  each. 

The  estimated  cost  of  these  posts,  as  originally  reported,  wa«  $53,000 
r  the  former,  and  $54,609  for  the  latter;  "  $35,000  is  the  extreme  sum 
uich  the  Secretary  of  War  authorizes  to  be  expended  for  both.  Labor 
troops  to  be  em|)loyed  when  possible."  The  former  post  is  reported 
being  on  the  RiUito,  about  seven  miles  from  Tucson,  and  is  known  as 
Oamp  Lowell.-' 

The  hutting  of  one  company  of  infantry  at  Otter  Crossing,  Northern 
icific  Railroad,  having  been  determined  by  the  department  commander 
necessary  and  urgent,  he  directed  the  expendk-ure  of  $2,675  for  the 
nk  ;  the  season  being  advanced,  would  not  admit  of  first  submitting 
e  subject  to  the  War  Department. 

The  division  commander  on  investigation,  considering  the  work  *'  very 
cessary,"  directed  that  it  be  continued.  Action  and  expenditure  ap- 
oved  by  the  Secretary  of  War  in  October  last,  and  funds  remitted. 
Sheltering  for  officers  and  men  at  James  River  Crossing,  Northern  Pa- 
ac  Railroad,  subsequently  known  as  Fort  Cross,  and  more  recently  as 
)rt  Seward,  was  authorized  in  letter  of  division  to  department  cora- 
rinder  July  8,  1872.  Remittance  of  $30,000  for  this  work  was  author- 
ed by  the  Secretary  of  W^ar.  The  construction  of  a  provisionary  hos- 
tal  has  since  been  authorized.     . 

The  division  commander  also,  in  a  letter  of  July  10,  1872,  to  the  de- 
irtment  commander,  authorized  expenditure  of  $20,000  for  shelter  of 
I'll  and  officers  at  Tulerosa,  N.  Mex.  5  and  the  Secretary  of  War 
IS  since  authorized  remittance  of  the  funds. 

Reference  was  ma<le  in  last  annual  report  to  the  construction  of  posts 
the  Northern  Pacific  Railroad  crossing  of  the  Missouri  River  and  at 
3aver  City,  Utah.  During  the  past  fiscal  year  these  posts  have  been 
irtially  constructed.  That  at  Northern  Pacific  Railroad  crossing  of  the 
issouri  is  known  as  Fort  Abraham  Liucoln. 

capitulation  of  the  expenditures  specially  authorized  for  construction  of 
new  buildings  at  established  posts  ;  construction  and  repair  of  cisterns, 
miscellaneous  repairs  to  buildings^  construction  of  new  posts  and  hutting- 
troops,  and  Jww  distributed. 

partment  of  Califoruia $48, 640  96 

•partmeut  of  Texas 44,143  lU 

'partmeut  of  the  East 75,207  27 

partmeutof  the  South 15,810  79 

partment  of  the  Platte : 51,012  51 

partmentof  the  Gulf 42,360  66 

partment  of  the  Columbia 9, 490  00 

partment  of  Arizona 62,707  30 

ipartment  of  the  Missouri 151,795  04 

partment  of  Dakota 78,120  96 

partment  of  the  Lakes '     839  00 

Total 580,127  68 

Of  this  sum,  constructions,  repairs,  &c.,  to  the  amount  of  $122,060, 
ough  approved  by  the  War  Department  during  the  fiscal  year,  were 
►t  to   be  commenced,  nor  any  expenditures  incurred  therefor,  until 
ter  July  1, 1873,  when  the  new  appropriation  became  available. 
The  Secretary  of  War,  on  January  14, 1873,  in  a  communication  to 
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the  House  of  Representatives,  recommended  an  appropriation  of  $10C 
bj  Congress  for  rebuilding  the  post  of  Fort  Griffin,  Texas,  in  a  ma 
suitable  for  the  accommwiation  of  six  companies.  No  appropria 
was  made  by  Congress. 

HOSPITAL  BUILDINGS. 

During  the  fiscal  year,  construction,  repairs  to,  and  alteratior 
military  hospital  buildings  throughout  the  country  have  been  aut 
ized  by  the  Secretary  of  War  at  a  cost  of  $77,754.'70 ;  work  to 
amount  of  $10,916.75,  though  approved  during  the  year,  and  inch 
in  the  $77,754.70,  was  not  to  be  commenced,  nor  any  expenditure  it 
red,  until  the  beginning  of  the  new  year. 

The  following  list  gives  the  locality  of  the  hospitals  and  amoui 
expenditure  authorized  at  each : 

Fort  Abercrombie,  Dak.,  $82.24 ;  Angel  Island,  Cal.,  $190 ;  Fort 
rancas,  Fla.,  $1,163;  Fort  Brady,  Mich.,  $350;  Baton  Rouge, 
$4,689.50;  Scale's  Springs,  Ariz.,  $4,500;  Camp  Bidwell,  Cal.,  $ 
Camp  Baker,  Cal.,  $306.30;  Fort  Boise,  Idaho,  $843.83;  Fort  Con 
Tex.,  $1 ,800 ;  Cheyenne  Agency,  Dak.,  $500 ;  Fort  Duncan,  Tex.,  $2,. 
Fort  Ellis,  Mont.,  $300 ;  Fort  Foote,  Md.,  $215.17 ;  Fort  Gratiot,  M 
$701.85;  Fort  Gibson,  Ind.  T.,  $136.80;  Fort  Hamilton,  New  York  : 
bor,  $580;  Fort  Hays,  Kans.,  $2,000 ;  Jackson,  Miss.,  $550  ;  Jacl 
Barracks,  La.,  $1,157.50;  Key  West,  Fla.,  $4,490.10  ;  Lower  B 
Agency,  Dak.,  $420 ;  Little  Bock,  Ark.,  $1,192.40 ;  Fort  Larned,  Ki 
$189.14;  Fort  Leavenworth,  Kans.,  $580;  Fort  Laramie,  Wyo.,  $8,i 
Fort  Lyon,  Colo.,  $150 ;  Fort  McHenry,  Md.,  $250 ;  Fort  Mackinac,  M 
$30 ;  Camp  Mojave,  Ariz.,  $4,000 ;  McPherson  Barracks,  Ga.,  $ 
Fort  Monroe,  Va.,  $250 ;  Fort  Mcintosh,  Tex.,  $198.50 ;  Fort  Nia^ 
N.  Y.,  $150 ;  Newport  Barracks,  Ky.,  $7,000 ;  Omaha  Barracks,  I 
$205.37  ;  Fort  Porter,  N.  Y.,  $481 ;  Presidio,  Cal.,  $1,226.75 ;  Fort  I 
Kussell,  VVvo.,  $600  ;  Fort  Kipley,  Minn.,  $1,000 ;  Fort  Riley,  Ki 
$134;  Camp  Supply,  Ind.  T.,  $4,824;  Fort  Snelling,  Minn..  $55C 
Fort  Sullivan,  Me.,  $246 ;  Savannah,  Ga.,  $1,870 ;  Fort  Sully,  I 
$748 ;  Fort  Seward,  Dak.,  $4,000 ;  Fort  Selden,  K.  Mex.,  $200 ; 
Shaw,  Mont.,  $350 ;  Fort  Sanders,  Wyo.,  $350 ;  Thomas's  Barra 
Ala.,  $500 ;  Fort  Union,  N.  Mex.,  $1,370.09 ;  Fort  Wadsworth, 
York  Harbor,  $146;  Fort  Wingate,  N.  Mex.,  $3,818.16;  Fort  Wa 
Mich.,  $1,793.50;  Fort  Wood,  New  York  Harbor,  $75;  Yerba  B\ 
Island,  Cal.,  $1,200;  Yuma  Fort,  Cal.,  $2,000. 

The  appropriation  for  construction  and  repairof  hospitals  was  $100 

At  the  close  of  the  fiscal  year  there  remained  in  the  Treasury  to 
credit  ot  appropriation  for  hospitals  for  1872-73,  $15,473.49. 

DEPOT  BUILDINGS  AT  SAN  ANTONIO,  TEX. 

In  the  act  making  appropriations  for  sundry  civil  expenses  of 
Government  for  the  fiscal  year  ending  June  30, 1874,  and  for  other 
poses,  approved  March  3, 1873,  provision  is  made  for  the  construe 
at  this  station  of  depot  buildings^  including  shops,  offices,  and  com 
sary  and  quartermaster's  sfore-room,  and  appropriates  $100,000  tl 
for.  The  Secretary  of  War,  on  March  24, 1873,  directed  the  Qua 
master-General  to  "  allow  no  action  to  be  taken  by  any  officer  ot 
Quartermaster's  Department  looking  to  the  erection  of  these  d 
buildings  until  further  instructions.^  A  copy  of  this  order  was  < 
muuicated  to  the  Department  Quartermaster. 
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BUILDINGS,  ETC.,  SOLD. 

rbe  sale  of  ninety  buildings  of  various  dimensions,  together  with 
ices,  remnants  of  old  iron  bridges,  &c.,  located  at  different  places 
roughout  the  country,  has  been  authorized. 

BUILDINGS  TRANSFERRED. 

Seven  buildings  at  Clark's  Point,  Mass.,  and  thirteen  at  Fort  Wa«h- 
jton,  Md.,  heretofore  in  charge  of  the  Quartermaster's  Department, 
ve,  by  direction  of  the  Secretary  of  War,  been  transferred  to  the 
stody  of  t^e  Engineer  Department. 

rhe  property  known  as  the  '^  State  arsenal,"  at  Savannah,  Ga.,  held 
the  United' States  Government  since  the  occupation  of  that  city  by 
9  army  of  General  Sherman,  has,  by  direction  of  the  War  Depart- 
^ut,  been  restored  to  that  State. 

LAND  TO  BE  SURRENDERED,   SOLD,  ETC. 

On  October  31,  1863,  February  12, 1864,  and  February  28,  1865,  cer- 

n  lands  were  conveyed  by  deed  to  the  United  States,  in  Wilmington^ 

IS  Angelos  County,  Cal.,  in  consideration  of  $1. 

A  large  number  of  buildings  were  erected  thereon  by  the  United 

ates  during  the  war,  known  as  Drum  Barracks  and  Wilmington 

*pot. 

rhe  United  States  not  actually  requiring  the  further  use  of  the 

Bmises,  Congress,  under  act  approved  February  25, 1873,  directed  the 

cretary  of   War  to  reconvey  said  grounds  to  the  original  parties, 

;er  the  removal  or  sale  of  the  buildings,  '^  as  shall  be  most  for  the  in- 

•ests  of  the  United  States."    Orders  for  the  sale  of  the  buildings 

ve  been  issued. 

[n  1871,  certain  persons  conveyed  to  the  United  States  by  a  deed, 

'onounced  valid  by  the  Department  of  Justice,)  certain*  lands  in 

naha,  Neb.,  in  consideration  of  the  payment  of  $10. 

[t  was  at  that  time  contemplated  to  construct  permanent  quarters 

d  offices  for  department  headquarters.    Legislation  since  has  pre- 

nted  the  construction  of  the  buildings,  and  It  has  also  been  decided 

a^t  the  site  is  not  a  convenient  one. 

rhe  parties  who  deeded  the  land  have  made  application  to  have  it 

stored  to  them,  and  reconveyance  has  been  recommended   by  the 

sutenant-General  of  the  Army  and  this  office.    The  subject  is  await- 

y  the  final  decision  of  the  Secretary  of  War. 

On  July  25, 1828,  and  January  13,  1829,  the  United  States  purchased 

Joseph  and  Elmira  Houlton  certain  lands  at  Houlton,  county  of 
ashington.  State  of  Maine,  for  $639.21.    The  United  States  having 

further  use  of  the  eighteen  buildings  which  had  been  subsequently 
ected  thereon,  the  Secretary  of  War  directed  that  they  be  sold  at 
blic  auction.  The  sale  was  made  July  12, 1871,  and  $345.25  realized 
erefrom.    . 

By  act  of  Congress  approved  March  14, 1872,  the  Secretary  of  War 
LS  authorized  to  sell  and  convey  this  land,  if  in  his  opinion  it  should 

for  the  interests  of  the  Government  to  sell  the  same,  reserving  to 
B  county  of  Aroostook  so  much  thereof  as  was  found  to  be  necessary 
'  the  monuments  therein  erected,  by  the  consent  of  the  War  Depart- 
jnt,to  establish  a  meridian  line,  which  shall  be  granted  to  said  county, 
ovided  that  the  land  so  granted  shall  not  exceed  in  value  the  sum  of 
00.  By  direction  of  the  War  Department  the  division  quartermaster 
IS  instructed  to  advertise  and  sell  so  much  of  this  land  as  was  con- 
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templated  by  the  act  of  Congress,  and  to  take  proper  steps  with  a 
to  the  transfer  of  the  remainder  to  the  county  of  Aroostook.  Th< 
contemplated  to  be  sold,  containing  24  acres  74^  rods,  was  duly  a 
tised  by  posters,  May  19,  1873,  and  on  June  19,  1873,  was  sol 
$350  to  Silas  T.  Plammer  and  Lewis  B.  Johnson. 

The  value  of  the  land  reserved  from  sale  being  greatly  withii 
limit  prescribed  by  the  act  of  Congress,  a  deed  conveying  the  lai 
the  inhabitants  of  Aroostook  County  is  now  before  the  War  De 
raent  for  proper  action. 

The  Quartermaster-General,  in  his  last  annual  report,  represent 
the  War  Department  the  unfortunate  condition  of  the  tenure  o 
military'  posts  on  the  frontier  in  Texas,  and  recommended*  that  tl 
tention  of  Congress  be  called  to  this  subject,  and  that  the  Secrets 
War  be  clothed  with  authority  to  purchase  t]\e  sites  of  such  mil 
posts  as  are  already,  or  as  may  be  within  a  few  years,  establish^ 
Texas,  at  prices  which  he  may  determine  to  be  just  and  reasoi 
considering  the  value  of  the  land  before  its  occupation  by  the  U 
States. 

Congress,  by  act  approved  March  3, 1873,  authorized  the  Secreta 
War  to  purchase,  at  a  fair  price,  (to  be  determined  by  a  board  of 
officers  to  be  appointed  by  him,  whose  report  shall  be  subject  to  tb 
proval  or  rejection  of  the  President,  and  the  confirmation  there 
Congress,)  such  lands  in  the  State  of  Texas  as  may  be  necessary  fc 
use  of  the  United  States  for  torts  and  military  posts.  (For  full  te 
act  see  17th  Statutes,  page  614.) 

Since  the  close  of  the  fiscal  year  a  board  of  officers,  as  directed  b 
act,  has  been  appointed  by  the  Secretary  of  War,  and  copies  i 
papers  in  possession  of  this  office,  containing  useful  information  rel 
to  the  sites  occupied,  have  been  furnished  to  be  laid  before  the  boa 

ARTESIAN  WELLS. 

The  sinking  of  the  artesian  well  at  Madison  Barracks,  N.  Y.,  i 
authority  given  in  October,  1870,  has,  from  recent  reports,  proved  j 
cess.  It  affords  an  unfailing  supply  of  good  water,  winter  and  sun 
Its  cost  was  4550,  depth  99  feet.  The  sinking  of  two  more  of 
depth,  at  a  cost  of  $J,100,  has  been  authorized. 

Congress,  on  June  8,  1872,  authorized  the  Secretary  of  War  t 
pend  the  sum  of  $10,000,  or  so  much  thereof  as  may  be  necessar 
the  purpose  of  sinking  an  artesian  well  on  the  Fort  D.  A.  Eussell 
tary  reservation,  in  the  Territory  of  Wyoming. 

The  Secretary  of  War  having  directed,  in  August  last,  that  ste 
taken  at  once  for  the  sinking  of  the  well,  and  authorized  the  remit 
of  funds,  the  requisite  instructions  were  accordingly  issued  to  the  < 
ion  quartermaster.*  After  boring  through  gravel,  sand,  clay, 
stone,  boulders  and  rock  to  the  depth  of  410  feet,  (76  feet  having  c 
in,)  and  alter  expending  $8,195.38  thereon  wit^ptit  any  promise  ol 
cess,  work  was  abandoned.  With  the  remainder  of  the  money  a  8( 
well  was  commenced  and  had  been  sunk  (up  to  May  2, 1873)  t 
depth  of  275  feet.  To  continue  the  work  the  Secretary  of  War  an 
ized  a  remittance  of  an  additional  $3,000. 

POST  CEMETERIES. 

Authority  has  been  granted  by  the  Secretary  of  War,  and  instruc 
given  by  this  office  during  the  fisctil  year,  for  erection  of  head-boar 
the  post  cemetery  at  Fort  Duncan,  Tex. ;  board-fence  for  post  t 
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ry  at  Fort  Winnebago,  Wis.,  and  completion  of  the  adobe  wall  inclos- 

p:  post  cemetery  at  Port  Bliss,  Tex.  ' 

In   August  last  the  Secretary  of  War  directed  the  Quartermaster- 

3neral  to  make  arrangements  for  the  removal  of  the  remains  of  such 

Idiers  and  their  families  as  were  buried  in  the  cemeteries  at  the  aban- 

ined  posts  of  Port  Arbuckle  and  Washita,  to  the  national  cemetery  at 

)rt  Gibson,  Ind.  T.    Instractions  were  accordingly  issued  to  the  divis- 

Q  quartermaster. 

Prom   the  report  received  it  appears  there  were  one  hundred  and 

irty-one  gtaves  at  these  posts  and  in  their  neighborhood.    All  of  the 

aves  were  represented  as  being  in  bad  condition,  very  few  having  aiiy 

iirks  or  stakes. 

A  contract  was  made  in  October  last  with  the  lowest  responsible 

dder  to  perform  the  work  of  disinterring,  removing,  and  re-interring 

e  bodies  at  the  rate  of  $9.40  for  each  body,  wbole  job  to  be  completed 

•  November  25,  1872. 

In  March,  1872,  the  War  Department  authorized  construction  of  stone 

alls  around  the   post  cemeteries  at  Port  Kearney,  Nebr.,  and  Port 

idgwick,  Colo.,  but  it  afterward  appearing  that  the  cost  thereof  would 

)  some  $30,000,  it  was  deemed  more  advisable  to  remove  the  remains 

deceased  soldiers  and  their  families  therein  interred  to  some  more 
Tmanent  post,  and  the  Secretary  of  War  directed  their  removal,  and 
-interment  at  the  cemetery  at  Fort  McPherson,  Nebr.,  distant  about 
le  hundred  miles.  The  estimated  cost  of  the  work  was  $3,000,  trans- 
>rtation  being  furnished  by  the  United  States. 

The  data  on  file  in  this  office  as  to  location  of  post  cemeteries  through- 
it  the  country,  number  of  graves,  names  of  deceased  soldiers  and 
hers  therein  interred,  &c,  being  of  a  very  incomplete  character,  chief 
lartermasters  have  been  requested  during  the  year  to  'supply  the  re- 
ared information. 

Reports  covering  one  hundred  and  thirteen  such  cemeteries  have  thus 
r  been  received,  and  when  all  others  have  been  heard  from  it  is  con- 
mplated  to  have  this  important  information  recorded  in  a  proper  book 

record  for  reference,  &c. 

POSTS   ABANDONED. 

During  the  year  the  War  Department  authorized  the  abandonment  of 
e  post«  of  Taylor  Barracks,  Ky.,  old  camps  Grant,  Lowell,  and  Crit- 
uden,  Ariz.,  Fort  Phoenix,  Mass.,  and  Port  McEa6,  N.  Mex. 

FIRES. 

Sev^n  fires  have  been  reported  during  the  fiscal  year. 

The  barracks  at  Port  Phoenix,  near  Xew  Bedford,  Mass.,  were  de- 

royed  on  August  27,  1872. 

Two  mills  at  Port  Bufbrd,  Dak.,  were  destroyed  November  5,  1872. 

One  set  of  company  quarters,  100  feet  by  15  feet,  with  kitchens,  20 

et  by  15  feet,  at  Port  Saint  Philip,  La.,  were  destroyed  November  15, 

J72. 

One  set  of  officers'  quarters  at  Port  Stockton,  Tex.,  were  destroyed, 

gether  with  a  few  articles  of  quartermaster's  stores,  on  November  17, 

;72. 

A  fire  occurred  in  one  of  the  two-story  brick  barracks,  182  feet  by  34 
et  by  30  feet,  at  Baton  Rouge,  La.,  November  18,  1872,  destroying  all 
le  wood- work,  &c.    Repair  of  this  building  has  since  been  authorized. 
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On  January  28, 1873,  a  fire  occurred  at  the  Saint  Louis  arsenal-de] 
Mo.,  which  completely  destroyed  the  commissary  and  quartermast 
store-house,  together  with  property  belonging  to  the  Quartermat^ 
Department  therein  stored. 

The  commanding  officer's  quarters  at  Camp  Halleck,  Nebr.,  w 
destroyed  by  fire  June  23, 1873.  The.  adjoining  quarters  were  ba 
damaged  from  the  intense  heat. 

RESERVATIONS. 

Seven  reservations  have  been  declared  by  the  President  during 
year,  viz:  Fort  Whipple,  Ya.,  July  26,  1872;  Camp  Harney,  Or 
December  2, 1872 ;  Sibley  Island,  Dak.,  February  11,  1873 ;  Fort  Al 
ham  Lincoln,  Dak.,  February  11,  1873;  Fort  Bois^,  Idaho,  Apii" 
1873  ;  Beaver.City,  Ftah,  May  12, 1873 ;  certain  timber-lands  in  Ariz 
Territory,  June  20, 1873. 

PUBLICATIONS. 

In  1872  the  Secretary  of  War  authorized  the  publication,  for  infor 
tion  of  officers  of  the  Army,  of  "  Outline-descriptions  of  United  StJ 
military  posts  and  stations,"  compiled  from  information  furnished 
division  commanders  and  quartermasters.  The  work  gives,  in  a  succ 
form,  location  of  posts;  number,  description,  and  condition  of  buildir 
nearest  supply-depot ;  resources ;  communications ;  description  of  c( 
try,  &c.  The  information  therein  contained  is  valuable  to  officers  an< 
this  office.  Military  bureau  officers,  department  and  division  commj 
ers,  regular  quartermasters,  and  each  arsenal  and  garrisoned  post  h 
been  provided  with  a  copy  thereof. 

The  Secretary  of  War,  on  recommendation  of  this  office,  author! 
to  be  published,  for  the  information  of  officers  on  duty  in  the  Quai 
master's  Department,  certain  extracts  from  Creecy's  Encyclopediaof  C 
Engineering,  relative  to  the  durability  of  Pis^  walls,  and  the  mod< 
building  in  Pis6,  together  with  the  descriptive  notes  on  the  manuei 
constructing  concrete  walls,  furnished  by  the  acting  assistant  quai 
master  at  Sidney  Barracks,  Nebr.,  where  a  building  for  lauudres 
quarters  was  constructed,  last  summer,  of  this  material.  On  pers( 
inspection  by  the  Lieutenant-General  of  the  Army,  this  mode  of  i 
struction  was  strongly  recommended  by  that  officer  for  barracks, 
quarters  west  of  the  Missouri  River.  It  is  believed  one  or  the  othe 
these  methods  of  building  is  applicable  at  nearly  every  military  poa 
station  on  the  frontier,  and  that  either  is  cheaper  than  adobes.  A  c 
of  these  extracts  has  been  furnished  to  all  officers  of  this  Departm 

APPROPRIATION  FOR  BARRACKS  AND  QUARTERS. 

Tho  amount  of  the  regular  appropriation  for  barracks  and  quarters  was  |l,  250, 0(J 
For  amount  of  the  deficiency  appropriation 250, 01 

Total 1,500,0( 

Information  as  to  remittances  made  and  their  classification  wil 
found  in  annual  report  of  the  finance  branch  of  this  office. 

At  the  close  of  the  fiscal  year  $31,488.93  of  the  appropriation  for 
racks  and  quarters  remained  undrawn  at  the  Treasury.    This  bala 
as  also  funds  then  in  hands  of  officers,  will  be  absorbed  in  paynien 
outstanding  indebtedness  for  materials,  rents,  hire  of  mechauics, 
&c.,  and,  in  addition,  a  deficiency  appropriation  will  probably  be  nt 
sary  to  meet  the  expenses  of  the  year. 
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CLAIMS. 

The  following  statements  exhibit  the  number  of  transportation  claims 
nd  accounts,  and  claims  under  act  of  July  4, 1864,  and  miscellaneous 
laims  on  hand,  July  1,  1872,  received  and  acted  upon  during  the  year, 
.nd  remaining  on  hand  June  30,  1873  : 

tatement  of  accounts  and  claims  in  the  transportation  division,  Quurtermasier-GeneraVs  Office^ 
for  the  fiscal  year  ending  June  30,  1873. 


• 

No. 

Value. 

No. 

Value. 

• 

nmber  of  acoonnta  and  claims  on  hand  Joly»l,  1S72 

nmber  of  accoonts  received  daring  the  fiscal  year /. 

'umber  of  claims  received  daring  the  fiscal  year 

156 
624 
«8 

ISn,  644  45 

1,299.290  39 

387.631  69 

1,239 
1,026 

otal  number  of  accounts  and  claims  on  hand  and  received 

$1,964,266  53 

fumber  of  aocoants  referred  for  settlement  during  fiscal 

fumber  of  claims  referrea  for  settlement  during  fiscal 

year 

fumber  of  claims  transferred  to  other  branches  .....  ... 

571 
373 

6? 

8 

814, 622  56 

214, 305  06 

512  89 

318,  429  55 

3,002  75 

fpmber  of  claims  rejected  during  the  fiscal  year 

rumber  of  claims  suspended  at  close  of  fiscal  year 

'otal  number  of  accounts  and  claims  referred,  rejected, 
and  suspended 

1, 350, 872  81 

Fumber  of  accounts  awaiting  action  Jnlv  1  1873      ....... 

68 
144 

471, 198  80 
142, 194  92 

rumber  of  claims  awaitlntr  action  Jolv  1. 1873    ,  -  r  -  r  -  -  -  - 

Total  number  and  amount ,.,r.... 

212 

613,393  72 

212 

613,393  72 

\tatement  of  claims  under  act  of  July  4, 1864,  chapter  240,  tn  the  Quartermaster-GeneraVs 
Office,  for  the  fiscal  year  endinp  June  30,  1873. 


NO. 

Amount. 

No. 

Amount 

hi  hand  July  1, 1672,  which  had  previously  been  suspend- 
ed or  had  received  no  decisive  action 

10.351 
1,963 

♦6.857,006  56 
2,024.725  16 

12,314 
967 

deceived  durini?  the  vear 

?otal  number  on  hand  and  received 

$8,881,731  72 

Decisive  action  taken  during  the  year : 
Approved 

642 

296.775  90 
318. 4.36  52 
443,689  75 

Lodnctions  on  claims  annmved                                ... 

Ujected 

325 

""otal  upon  which  final  action  has  been  taken 

1,058,902  17 

temaining  on  hand  June  30, 1873 r ^ 

11,347 

7.822,829  55 

Udtementof  miscelluneous  claims  in  the  Quartermaster-GeneraVs  Office  for  the  fiscal  year  ending 

June  30, 1873. 


No. 

Amount. 

No. 

Amount. 

14, 485  $7. 558, 791  93 
3, 375  1      785,  480  63 

17,860 
3.814 

deceived  daring  the  year 

Dotal  number  on  hand  and  received 

1 

18,344,272  56 

Decisive  action  taken  during  the  year : 
Approved 

3.261 

654,389  15 
38,  462  72 
176.  QOO  PQ 

ifMiactions  on  claims  approved 

i««jecled   

553 

Dotal  upon  which  final  action  has  been  taken 

869. 151  69 

^roaining  on  hand  Tune  30, 1P73 r..... 

14,046 

7, 475, 120  87 

XOTB.— The  examination  of  the  claims  filed  during  previous  years  has  been  oontinned,  and  all  the 
iascs  presented  during  the  year  have  received  preliminary  examination. 
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The  following  is  a  statement  of  the  public  funds  in  my  posses 
during  the  fiscal  year : 

On  hand  July  1,1872 

Received  fronorofficera  during  the  year $674,  'SI 

Rt'cei  ved  from  the  Treasury  Department  during  the  year 162, 2f 

Received  from  sales  of  railway  propertj'  and  otuer  sources 76, 4' 

Total  received  daring  the  year 913, 0^. 

Disbursed  during  jthe  year $70,  li 

Transferred  to  other  officers  during  the  year 766, 3' 

Deposited  to  the  credit  of  the  Treasurer  of  the  .United  States  duriug  the 

year 76, 41 

Remaining  on  hand  June  30,  1873 

Total  disbursed,  &c.,  during  the  year 913, 0[ 

Submitted  herewith  are  certain  abstracts  and  statements,  to  wl 
attention  is  in\ited,  for  information  in  detail  relative  to  the  several  i 
jects  of  this  report.    They  are  as  follows: 

A. — Statement  of  the  indebtedness  to  the  United  States  of  soutt 
railroad  companies  on  account  of  purchase  of  railway  material  for 
fiscal  year. 

B.— Statement  of  all  troops  and  stores  transported  under  directio 
the  Quartermaster's  Department  during  the  fiscal  year. 

(). — Abstract  of  contracts  made  by  oflScers  of  the  Quartermast 
Department  for  wagon  transportation  during  the  fiscal  year. 

D.-^Abstract  of  contracts  made  by  oflftcers  of  the  Quartermast 
Department  for  water  transportation. 

E. — Statement  of  vessels  chartered  and  employed  by  officers  of 
Quartermaster's  Department  during  the  fiscal  year. 

F. — Statement  of  vessels  owned  or  purchased  by  the  Quartermast 
Department  during  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

M.  I.  LUDIKGTON, 

Quartermaster,  U,  S.  i 

Brig.  Gen.  M.  C.  Meigs, 

QiuirtermasterOeneralf  U.  8.  A. 


Digitized 


by  Google 


QUAETERMASTER-GENERAL. 


187 


'pivdan  sosadclxa  pao 


'ZLSl 


»o  a-  TO  >'5  hi  x>^  -<««r  «po  <?>*-*«»- I- *«  —  tr 

•VM'TO'r-ro<-irOOriClWOO»-tOOO»-«i-i 


°S^;5 


•5iPl  'I  A'jnf  pred        I 
-mi  ')s«)x,))ai  JO  93aD[Ba  i 


^iM 


^'   -   ;:   Sc-.'^ 


•5181  'I  Anp  'pi«d 
•un  iBdpajjd  jo  ooawiBg 


ornip  (n  eoeaadxQ  pov 
')89J9;ai  'itidioa{  Jd  ib;ox 


W  r:  <Z  TC  <54  r-  O  o  o  -*  c5  X  cv »'  «  —  OD  «o  ^  »rt 

©■  ^"  t-*  ©  cT  «»•"  o  ci  w  «■  vr  r-"  «r » •v*  -h'  o"  •*'  «-  go 

PS  CN  T->  W        V  O  C*  «-• 


«o  T-i  P5  ■*  a 


SS;|i28S?S5|g§|3g|SK| 


9nnp<n  eeea^xe  i»}ox 


«  W  M  M 


t-  3  WO 
Si"-  S 

1^  n 


rt  o  -^  'T  2» 


•£!.8I  *0C 
9anp  o;  9ai«B  ao  )99J9^ax 


t=  <^  fli  «3 


V  Voo  iQo" r-""'?f  »rt"t-* •»•"■ 

1^      «o  o* «-" 


•pfos  jC>X9dojd  JO  9niBA 


§§s2sf:i?2Si;zg§ss§28::s 

♦  nc5r^  »ft  1-1  n  «  irt  »ft 'T  rH        r^ 


O'S 


— -s  ^ 
1  i^ 


-  _  «<  ^  ^  E 

^11111 


'  Of  = 


S^J^is 


•cS 


i  §  5^  I  s  J  i 


i-^-aSi 


t*^  5T:  :rt'2 


coc« 


•jaqraux 


iClCOI'tOWIr-ODOlO—tOIW'f'iftOt'acOC 


Digitized 


by  Google 


188 


REPORT   OF   THE    SECRETARY   OF   WAR. 


0%  opvcn  e^adoiiiva  pnox 


i§=5§ii§"mgisSis§§ 


o 

I 


9anf  }riT|pa9  je9A  oq-)  sa{ 
•anp  Qpvm  B^iioixLCvd  iirjox 


s= 


e  'o  rt  flo 

fOOOOD 


^^s; 


^  0«i-  —  00 1; 

•-T     to  V'S'irf" 


•! 


,  9nnp9inpndJV9^oq)2fai 
I  -jnp  ^qap  oqj  jo  99«aj30Q 


oooir  ift  go 
««  —  <£}' r-'irf 


s 


t(?C»0> 


•jap  )qop  oq)  jo  osvojonx 


§83g 

3  0>'«9"  •>* 


1-^ 

p 

§i 

•s 

.««•• 

s 

I 
g 

e 


•CiSl  'OC  ftinif  o»  pf^ox 


o  — -{  cf  V  oT  irj  o*  V  c^  c»  00*  oT  1^"  irT  co' —  V  cs  oT 


I 


'OG  9aii|»  3(inpn9  uraX  oqi 
joj  ed«aodx9  pov  993a9iax 


? »?:  ?o  —  c» «  ^ 


5 

s 


2 


5g 

I-- 


21 


.3 


E 


s3  5  a  «s  s 

llilli: 

"  .^  ,a  •*->  •»  ®  J 
es  «e  •  'J  ,3^ 


lis 


•  5 


j:  2-3 


^  ii  2  i  i'^'^^ 


.  ^  a  a  s iM  © 
)  5  «8  es  cj:=^  a 


-  ^.  «  -  -.  —  -   ■-  ■■  5  5  ^  2  »  a  » 


'J9qaiiix 


-^wccro^r-aDOOi-etw^iowi-aoos 


Digitized 


by  Google 


QUARTERMASTER-GENERAL. 


189 


Digitized 


by  Google 


190 


REPORT    OF    THE    SECRETARY    OF  ^WAR. 


-at  *[^dpuiad  iwjox 


ZUil 


-  ^  j^  .,,«,«>  ^  o  «c  s  r-  —  o  p:  c- 

m     et     y*  « F 


•£W1  'OG 
1   -XO     pUB     *^90JdJ       ! 

(    at  iwdj.onud  i«}ox 


CIS  I  'OC  »onf  <n 
diuc8  no  )i3Jd)ux 


8 


■<r  T*  p^  x  s;  o  !c  r-  A  «o  {-  S5  5s  «e  -v  o  •* 


—  00^ 


Si  -H 


"S  2h    «    2   t 

I  If  II 


1^^ 


ill 


'^  a 
'  c  * 

K-S  :.2 


2^0 


•4;  =8 


5tS'5S.22 
a  — '*•=  ?  9  a 


o  2     »«.2  o  a  q 
?5  3*^^  fl  o  ««  3 

3  =  5«-a3:S  A^ 


=«  2  a  ^  •  s  ^ 


'jaqoanx 


*HC««"*«<OfX>3BO— ■?»«'?•  OtSI^XClQ—  T»r:'!r 


Seisiss^a^ssfss 


3. 

o 
H 


Digitized 


by  Google 


QUA  RTERMASTER-GENER  A  L. 


191 


'r. 


555 

o  **■ 
H 


1« 


iii  g 


522 

t"  »o  fci 


Le« 


as 

B  ■  ' 
o  b  I 
US       1 


S  eo'i-'f-Tao' 


•Wox 


§5 


•OR^UO 


SS 


•eaiDH 


i     -BMJOQ 


I 


•mox 


t     ! 

•BJOOI^O 


Ctoi^S 


" 

g| 

i\ 

g 

K  1 

■V 

0 

s 


-il  =■ 


I 


I  - 


!    -'" 


ill  ?f 

III  i  I 

m  5 1 


5 

a 


a" 

I 

3 


S 

o 

H 

O 

3 


I- 


•a 

I 


I  ==     s 


Digitized 


by  Google 


192 


REPORT    OF   THE    SECRETARY    OF    WAR. 


X 


^ 


"> 


^r5 


i 


? 


>i  e 

III 


s 

c  a 


n  ^ 


^  ^ 


c      s 

9        = 

t-5       h. 


(£t  J^  O 


i    i 


s 
I 

i 
i 


•=^-rrt  p.-     «     « 


5-'  ^•"£''5 
5  £  t-^  I-  ee  »  = 


^"     ^^^ 


^f^ 


I?? 

Is" 


^5  =  ^ 


2  0. 


St 

I 

On 

ll 

•so 
S5 

,  SLTZ     . 
i  t*  «5  SiC 

;  ©-O 


o 

s 

i 

2 


«      o 


i 


2      ^ 


©I     IN 

00        00 


9        S        S 
•^       ^       >-5 


s 

K 

w 

f 

< 

■o 

s 

c 

E 

c 

es 

E 

•^ 

S 

;z; 

c 

-s   It 


C3 


If^l!  ^  ^  a 


5-  ® 


111 

K  t  « 


^ 

^ 


a  S  (5 


^ 


'    Is    I 


fig's  ■' 


^.£  «  S       a 
9  o  S  p       ; 


si 


S| 


a 


Digitized 


by  Google 


QUARTERMASTER-GENERAL. 


193 


S  S  p.     «e  > 


«^     «^     «»     Fh 


28 


Fh  P-         P^  fii  ;> 


1 

08 

§ 

§ 

^ 

i- 

« 

.a    . 

^ 
5 

is 

I     -s 


9^ 


P    ^' 


So     £     S     So 


I 


S       5 


<J    -«J    »? 


5       -^^ 


H    I 


c3    >T>    »?    I? 


i 


^  a 


8 


S     M 


13  w 


mi  i  i-  IM 

1^  |al 


<S      (S 


II 

•Sad 


Digitized 


by  Google 


194 


REPORT   OF   THE   SECRETARY   OF   WAR. 


a 


I 

5 


I 


8 


I 


4  P«0 


I 


5 

I 


-S^ 


3 


3 

I 


s 

8 


00  00  00  OD 

09  n  n  v3 

o  «  «  « 

s  §  §  g 

i-a  ha  ha  >-s 


im 


e  ^i' 


OS* 

3S 


ua 
> 


ill  II 


■:s^ 


-  ::  ;r'  £ 


^o? 


fie       i(    ^    ^    ^ 

2         2     »     ffl     « 
5        ^     5     -^     ^ 

If  it^utit 

&     ^  ^  X  ^ 


sit 

1=1 


-a 


i  5  ^  —  z^  ♦» 


g      ^  -     -- 


§    "3 

"S     9 

a 
«   I 

2    ^ 


I     i    I    I 


s-aa 


I.I 

a^a 


C9  CO  W  rt 

$0  So  So  So 

of  '-^"  of  gf 

«  o  c  ^ 

§  I  §  I 


1    2 


V       aJ 


III 


•^     CO     PQ     Ha 


Ml 

III 
I  ll 

u 


:3il.  .  .  . 

|2^ 


i 


§ 

H 

5 

Q 
P 
1^ 


1   3 

II 
I 


Digitized 


by  Google 


QUARTERMASTER-GENERAL. 


195 


-oil 


00       vU  00       00        QO       00  00       00  oo 

CO        CO  COCOWCOWWCO 


»-3      hi 


0     a  a     a  g 

D        0  0        0  0 
t-3       f^l-)       hs*^ 


I 


o  eS 


"3. 


5 

I 


I  If 


2     bio 

8,  a 


*3| 


:  s  3  3 


5'r 

5;  s- 


0  3m 


fl 

it 


IBIS  «"  ^1 


^  ^  i  3  3 


I  ^  St  p   -   . 

^;    p    J? 


ft   ™  j; 


a  5s 


!    _  a;    *    „  ^-1 


<  L    a!  <  s  ^  ^ 


3^ 


1^ 


2     2        g     g     g     g^     ^g 

QO        QO  OO        00        00        00  00        00  OO 


II 


"S     0    "S    "33    "0  0 

i-j     ►,     »-a     t-aha     i-^hs 


§ 


l.«3 


6% 


>?4^ 


gi4 


1^ 


uo 


I 


p 


p 

I 

cx5 


i  ^^- 

*S»      "I?0« 


Digitized 


by  Google 


196 


REPORT  OP  THE  SECRETARY  OP  WAR. 


S5 


I. 


I 

I 


I 


1 


1 
I 


I 


tSxsf 
-una   |«)ox 


■p;iHlini  t,aiy 


■p]«dt,iny 


^ 


I 

I 


^a^Kiiiox 


4 

I 


S 


S    SS    SS    P    £«SSS    8 


»     iri'irf"    CO" 


«r   irf'irf'   rf 


1^       »^'-«       »— r^ 

c5         w     ?5tH 


00      00  00      00  a 


•3    1-3    -Hi 


I    11    B 


S     2g 


a 
P 


^2  I 


g  g 


S     o 


u  g 


I 


g-g 


I 


i-i 


Digitized 


by  Google 


QUABTEKMA8TEE-GENERAL. 


197 


jojy{«d(^iraoaEY 


I 
I 


t 


^ 


pewrqojpdneoM 


'oSviniox 


I 


tit 

ft 


:3  s 


I  llil 


I 


a"  S 
S  1 


fi 


.1 


SIS 
1^1 


S    « 


^  ;< :? 


I 

i 


§   i  l§§ 


-tf 


00     ODooao 


i  III! 


"    1  ill 


1  i 


Digitized 


by  Google 


198  REPORT  OF  THE  SECRETARY  OF  WAR. 

VI. — Beport  of   Capt    A     J.  McOonninglej   assistant    quartern 

U.  8.  A.    . 

War  Department, 
Quartermaster-General's  Offici 
Washington^  D.  C,  September  22,  II 

Oeneral  :  I  have  the  honor  to  submit  the  following  report  c 
operations  of  the  cemeterial  branch  of  this  office  daring  the  fiscal 
ending  June  30, 1873. 

The  number  of  interments  in  the  national  cemeteries  reports 
year,  317,962 ;  the  number  of  bodies  of  Union  soldiers  since  inter 
the  cemeteries,  148 ;  number  removed  by  friends,  none ;  remaini 
the  cemeteries,  318,110;  the  number  of  known,  170,287;  unki 
147,823. 

On  the  5th  of  December,  1872,  the  Secretary  of  War  directed  ti 
tablishment  of  a  national  cemetery  at  Fort  McPherson,  Nebr.,  an 
removal  thereto  of  the  remains  interred  at  Forts  Sedgwick  and 
ney. 

By  act  of  Congress  approved  March  3,  1873,  the  American  *  I 
grouaH  near  the  city  of  Mexico  was  designated  a  national  military 
etery. 

The  appropriation  for  national  cemeteries  for  the  year  ending 
30, 1873,  was  $250,000,  of  which  amount  the  sum  of  $527.03  rem 
undrawn  in  the  Treasury  at  the  end  of  the  fiscal  year. 

The  following  work  has  been  done  during  the  year:  Brick  walls 
been  erected  or  are  now  being  erected  around  the  following  cemet 
viz :  New  Berne  and  Ealeigh,  N.  C,  Beaufort  and  Florence,  S.  0. 
Memphis,  Tenn. ;  stone  walls  around  the  following  cemeteries,  viz : 
tille,  Glendale,  Seven  Pines,  and  Staunton,  Va.,  Salisbury,  N.  C 
Forts  Leavenworth  and  Scott,  Kans. 

Superintendents'  lodges  have  been  or  are  now  being  erected  a 
national  cemeteries  at  Danville,  Glendale,  and  Seven  Pines,  Ya 
leigh  and  Wilmington,  N.  G.,  Camp  Nelson,  Logan's  Gross*Boadt 
Lebanon,  Ky.,  Memphis,  Chattanooga,  Fort  Donelson,  and  Knos 
Tenn.,  and  Fort  Smith,  Ark. 

At  the  following  national  cemeteries  permanent  inclosures  ai 
quired,  viz :  Andersonville,  Ga.,  Fort  Gibson,  Ind.  T.,  Grafton,  W 
and  Fort  McPherson,  Nebr. 

At  the  following  national  cemeteries  permanent  lodges  are  reqi 
viz:  Grafton,  W./Va.,  Beverly,  N.  J.,  and  Fort  McPherson,  Nebr. 

During  the  past  fiscal  year  the  grounds  at  all  the  cemeteries 
been  kept  in  good  order,  and  permanent  improvements,  such  as  < 
age,  wells,  cisterns,  and  green-houses  added,  as  the  means  at  com 
would  allow. 

A  handsome  arched,  gateway,  similar  to  the  one  erected  at  thi 
llngton,  Ya.,  national  cemetery,  has  been  built  at  the  Nashville,  1 
national  cemetery. 

The  Antietam  national  cemetery  has  not  yet  been  transferred  b 
cemetery  association  to  the  United  States. 

Four  civil  engineers  are  employed  by  this  Department,  with  sta 
at  Washington,  D.  0.,  Ealeigh,  N.  C,  Nashville  and  Memphis,  1 
whose  duty  it  is  to  inspect  and  report  upon  all  permanent  work  | 
on  at  the  cemeteries,  mark  the  lines  for  the  walls,  and  determin< 
sites  for  the  lodges. 

By  an  act  of  Congress  approved  March  3,  1873,  $1,000,000  wei 
propriated  for  the  erection  of  a  head-stone  at  each  grave  in  the  nal 
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ilitary  cemeteries,  to  be  made  of  durable  stone  and  of  such  design 
id  weight  as  shall  keep  them  in  place  when  set.  The  act  further,  pro- 
des  "that  the  contract  shall  be  awarded  by  the  Secretary  of  War 
ter  sixty  days'  advertisement  in  ten  newspapers  of  general  circulation, 
id  the  Secretary  of  War  shall  first  determine  for  the  various  ceme- 
ries  the  size  and  model  for  such  head  stones,  and  the  standard  of 
lality  and  color  of  the  stones  to  be  used.-' 

A  copy  of  the  advertisement  inviting  proposals  accompanies  this  re- 
)rt,  together  with  a  copy  of  the  published  specifications  in  detail,  the 
andard  fixed  by  the  Secretary  of  War. 

The  list  which  accompanies  the  latter  is  intended  to  exhibit  only  the 
tmber  of  graves  at  each  cemetery  which  require  head-stones,  and  does 
>t  include  those  for  which  head-stones  or  monuments  have  already 
?en  provided,  nor  the  number  of  unknown  remains  in  the  Salisbury 
smetery  over  which  one  monument  is  to  be  erected.  Hence  the  dis- 
'epancy  between  the  totals  stated  in  that  list  and  the  total  number  of 
iterments  as  given  in  this  report. 

By  an  act  approved  March  3, 1873,  the  sum  of  $10,000  was  appropri- 
^ed  for  a  monument  at  the  Salisbury,  N.  0.,  national  cemetery,  wherein 
e  the  remains  of  12,112  men,  mo^t  of  them  not  identified.  Several  ar- 
sts  have  been  invited  to  submit  designs  for  such  a  monument.  Three 
jsigus  have  been  received  thus  far. 

Superintendents  are  required  at  sixty-six  national  cemeteries.  Seven 
ere  appointed  during  the  year,  one  died,  and  one  was  discharged; 
xty-five  remained  on  duty  at  the  close  of  the  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

A.  J.  McGONNlGLE, 
Captain  and  Assistant  Quaxtermaster^  U.  8^  A, 
Brig.  Gen.  M.  0.  Meigs, 

Qnartermaster-Oeneral^  U.  6\  A, 


Proposals  for  head-stones  f&r  national  militaty  cemeteries. 

War  Department, 
Quartermaster-Gknehal's  Office. 

Washington,  D,  C.yJune  27,  1873. 
Proposals  are  invited  for  farnishiDg  head-stones  for  the  national  military  cemeteries 

prescribed  by  the  law  of  3d  Marcji,  1873,  of  which  the  following  is  an  extract : 
**  Pravidedj  that  the  head-stones  required  by  an  act  entitled  ^An  Act  to  establish  and 
otect  national  cemeteries/  approved  February  22,   1867,  and  the  act  amendatory 
ereof,  approved  June  8,  1872,  shall  be  of  durable  stone,  and  of  such  design  and  weight 

shall  keep  them  in  place  when  scIl:  and  the  contract  for  supplying  the  same  shallbe 
rarded  by  the  Secretary  of  War,  oixer  sixty  days*  advertisement  in  ten  newspapers  of 
ineral  cir  nlation,  to  some  responsible  person  or  persons  whose  samples  and  bids  shall 

the  gre  test  measure  combine  the  elements  ot  durability,  decency,  and  cheapness ; 
id  the  su  ro  of  one  million  dollars  is  hereby  appropriated  for  said  purpose  out  of  any 
oney  in  the  Treasury  not  otherwise  appropriated ;  and  the  Secretary  of  War  shall 
:st  determine  for  the  various  cemeteries  the  size  and  model  for  such  head-stones,  and 
le  standards  of  quality  and  color  of  the  stone  to  be  used,  and  bids  shaU  be  made  and 
)cided  with  reference  thereto ;  and  contracts  may  be  made  for  separate  quantities  of 
ch  head-stones ;  and  the  contracts  made  under  this  act  shall  provide  for  furnishing 
id  setting  all  the  said  head-stones,  and  shall  not  in  the  aggregate  exceed  the  sum 
jreby  appropriated." 

The  total  number  to  be  furnished  is  estimated  ^at  "253,088  for  the  known,  147,694; 
r  the  unknown,  105,394. 

•  These  figures  could  only  be  estimated  when  the  advertisenrent  was  prepared,  as  full 
ports  from  some  officers  in  charge  of  cemeteries  had  not  then  been  received  ;  hence 
e  discrepancy  existing  between  the  above  figures  and  the  total  number  in  list  accom- 
inying  the  specificatious,  the  latter  having  been  corrected  from  reports  received  after 
e  advertisement  had  been  prepared. 
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Specifications,  describing  in  detail  the  standard  fixed  by  the  Secretary  of  Wai 
be  had  on  application  by  letter  to  this  Office,  where  also  a  specimen  vrill  be  plac< 
exhibition  within  a  few  days. 

Proposals  should  be  in  sealed  envelopes,  marked  :  "  Proposals  for  head -stone 
national  military  cemeteries/'  and  addressed  to  the  Qnartermaster-Genoral  oi 
Array,  in  whose  Office  they  will  be  opened,  in  presence  of  bidders,  on  Saturday, 
tember  6, 1673,  commencing  at  11  o'clock  a.  m. 
By  order  of  the  Secretary  of  War. 

M.  C.  MEIGS, 
'  QtMrtermasier-Generalj  Btt,  Maj.  Gen.,  U,  8, 
Official  copy. 

A.  J.  McGONNIGLE, 
Ckipt.  and  AsHstant  Quartermmter,  U,  S. 


War  Department, 
Quartermaster-General's  Office, 
Washingtonf  D.  C,  August  15, 1( 

Mr. , 

Sir:  In  addition  to  the  information  contained  in  the  specifications  for  head-s 
for  soldiers'  graves,  you  are  advised  that  abbreviations  may  be  made  in  the  Chri 
or  first  name  of  the  deceased,  also  in  his  rank,  and  in  the  name  of  his  State,  thut 

Wm.  C.  Jones,  Pvt.,  BIass. 

Sam.  H.  Walker,  Lt.  Col.,  Pa. 

Where  the  name  of  the  deceased  is  long,  it  mnst  be  pnt  on  the  stone  in  a  curve, 
the  rank  and  name  of  th^  State  below. 
By  order  of  the  Secretary  of  War. 

M.  C.  MEIGS, 
Quariei-master-GeHei 


Specifications  for  head-siones  for  national  military  cemeteries, 

FOR  THE  KNOWN. 

A  white  marble  or  ^ray  granite  slab,  four  (4)  inches  thick,  ten  (10)  inches  ^ 
twelve  (12)  inches  high  above  ground,  and,  for  the  latitude  of  Washington,  and  s( 
twenty-four  (24)  inches  in  the  ground ;  north  of  that  latitude,  thirty  (30)  iuch 
the  ground. 

The  part  above  ground  to  be  polished  neatly,  ai\4  to  have  the  top  slightly  curv 

The  number  of  the  grave,  the  rank  and  name  of  the  soldier,  and  the  name  o 
State  from  which  he  came,  to  be  cut  on  one  face ;  the  figures  and  capital  letters  to 
inc  bee  long  and  \  inch  deep  ;  the  other  letters  one  inch  long  and  \  inch  deep, 
let  ters  may  be  in  relief  or  incised,  at  the  option  of  the  bidder. 

The  portion  below  ground  to  be  ronghnlressed,  and  at  least  ^  inch  wider  and  th 
th  n  the  part  above  ground.  The  bottom  to  be  straight  and  of  uniform  thickness 
h     comerB  square. 

FOR  THE  UNKNOWN. 

A  granite  or  marble  block  six  inches  square  and  two  and  one-half  feet  long,  (i 
6''  X  ^  6".) 

The  top  and  four  inches  of  the  sides  of  the  upper  end  to  be  neatly  dressed,  anc 
number  of  the  grave  cut  on  the  top  in  figures  2^  inches  long  and  \  iuch  deep,  c 
lieved.  When  the  figures  are  more  than  three,  they  will  be  arranged  in  a  curve  ar 
the  margin. 

The  top  to  be  flat  or  slightly  convex ;  the  bottom  to  be  flat  and  full  six  ii 
square :  the  rest  of  the  block  to  be  rough-dressed  or  split,  but  to  be  of  full 
throughout. 

The  block  to  be  firmly  set  in  the  ground  so  that  the  top  shall  be  just  even  witl 
top  of  the  grave. 


Digitized 


by  Google 


QUABTERMASTER-OENEBAL. 


201 


The  marble  for  the  slabs  to  be  white,  of  fine  grain,  good  texture,  and  hard :  for  the 

^ocks,  to  be  nearly  white,  of  pretty  fine  grain,  and  good  texture — to  be  a  good  dnrable 

larble. 

The  granite  for  the  slabs  to  be  of  uniform  gray,  of  a  fine  grain,  uniform  mixture  of 

le  ingredients,  and  free  from  all  oxides;  for  the  blocks,  to  be  gray,  of  pretty  close 

rain,  and  to  be  a  good  granite  for  building  purposes. 

Specimen  head-stones,  giving  the  form,  the  style  of  finish,  and-  the  quality  of  the 

;one  required,  will  be  exhibited  in  the  Quartermaster-GeneraPs  OflSce  in  a  few  days. 

NOTES. 

1.  These  blabs  may  be  of  uniform  width  and  thickness  throughout,  (viz:  10  inches 
ide  and  4  inches  thick,)  at  the  option  of  the  bidder. 

2.  The  granite  slabs  may  be  fine-pin  hammered  on  the  back,  and  the  face  rubbed  or 
tnded  smooth. 

3.  The  term  polished  is  used  to  signify  the  n'&ual  manner  of  finishing  marble  head- 
ones. 

List  of  nuHq^ial  cemeteries  requiring  headstones. 


Name  of  cemetery. 


1  Alexandria  Cemetery 

2  Alexandria  Cemetery 

3  '  Anderaonville  Cemetery  . 

4  I  A nnapolia  Cemetery 

5  j  Arliuf^n  Cemetery 

6  Ball's  Blnff  Cemetery  . . . . 


Barrancas  Cemetery 

Battle  Ground  Cemetery . 

Baton  Rouge  Cemetery 

Beaufort  Cemetery 


Beverly  Cemeter>' 
Brownsville  Cemetery . . . 
Camp  Butler  Cemetery  . . 

4  I  Camp  Nelson  Cemetery.. 

5  '  Cave  Hill  Cemetery 

6  ^  Chalmette  Cemetery 

7  I  Chattanooga  Cemetery 

8  I  City  Point  Cemetery 

9  I  Cold  Harbor  Cemetery 

()  !  Corinth  Cemetery 

1  I  Crown  Hill  Cemetery 

2  .  Cnlpeper  Cemetery , 

Cypress  Hill  Cemetery 


Danville  Cemetery 

Fayetteville  Cemetery 

Florence  Cemetery 

Fort  Donelsou  Cemetery . 

Fort  Gibson  Cemetery . . . 

Fort  Harrison  Cemetery . 
9  I  Fort   Leavenworth  Cem- 
I      eteiy. 

I  j  Fort»cott  Cemetery 

3  I  Fort  Smith  Cemetery 

1  j  Fredericksburgh  Cemetery 


Gettysbnreh  Cemetery. 
Glendalo  Cemetery 


Grafton  Cemetery 

7  I  Hampton  Cemetery 

i  I  Jefferson  Barracks  Cem* 

I      etery. 
I  I  Jefferson  City  Cemetery  . 
I  I  Keokuk  Cemetery 

I  Kuoxville  Cemetery 


Location. 


One  mile  from  Alexandria,  La 

At  Alexandria.  Va 

At  Andersonville,  Ga 

One-fourth  mile  from  Annapolis,  Md 

Three  miles  fh>m  Washington,  D.  C 

On  the  Potomac  Biver,  opposite  Edwards' 

FeiTv. 

Near  f^ort  Barrancas,  Pensaoola,  Fla 

Four  miles  from  Washington,  D.  C 

At  Baton  Rou ge.  La 

Three-fourths  of  a  mile  ftom  Beaufort,  S.  C 
One  and  one-half  miles  fh)m  Beverly.  N.  J  . . 

Near  Fort  Brown,  Tex 

Six  miles  from  Springfield,  HI.,  on  the  Toledo, 

Western  and  Wabash  Railrioad. 

Six  miles  fW>m  Nicholasvillo,  Ky 

At  Louisville,  Ky 

Six  miles  fh>m  New  Orleans,  La 

One  and  one-fourth  miles  from  Chattanooga, 

Tenn. 
One  and  one-half  miles  from  C  ty  Point,  "Va. 
Eleven  and  one-half  milen  from  Richmond.Ya 
Three- fourths  of  a  mile  from  Corinth,  Miss. 

Three  miles  from  Indianapolis,  Ind 

At  Cnlpeper  Conrt-House,  Va 

On  Long  Island,  eight  miles  frt>m  New  York 

City. 

At  Danville,  Va 

One-half  mile  from  Fayetteville,  Ark , 

One  mile  from  Florence,  S.  C 

One-half  mile  from  Dover,  Tenn , 

At  Fort  Gibson,  Ind.  T 

Eight  miles  from  Richmond  Va 

One-half  mile  frx>m  Fort  Leavenworth,  Kans. 

One  and  one-half  miles  fh>m  Fort  Scott^  Eans. 

One-fourth  of  a  mile  from  Fort  Smith,  Ark.. 

At  Fredericksburgh,  Va.,  one  mile  from  the 
railway  station. 

At  the  village  of  Gettysburgh,  Pa 

Fifteen  miles  ftt>m  Richmond,  Va 

One-fourth  of  a  mile  fh)m  Grafton,  W.  Va. . . 

One-half  mile  fh)m  Hampton,  Va 

On  the  military  reserve  of  tleffurson  Bar- 
racks, ten  miles  from  Saint  Louis,  Mo. 

At  Jefferson  City,Mo 

At  Keokuk,  Iowa 

Three-fourths  of  a  mile  from  Knoxville,  Tenn 


517 
3,337 
12,769 
8,963 

7,247 
1 


3,337 
3,326 

6,658 
7,919 

3,490 
630 

1,784 
673 
446 

3,038 


310 

569 

2,016 


3,536 
3,774 
11.938 
13,848 

3,838 
1,941 
5,670 
708 
1,348 
3,113 


409 
1,504 
6,603 

979 

636 

1.336 

4,814 

8,510 

640 

590 

3,061 
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Liei  of  national  cemeteries  requiring  ftecuJ-stowcs— Continued. 


43 

43 
44 

45 
46 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

58 
59 
60 
61 
62 
63 
64 
65 
66 

67 
68 
69 
70 

71 
72 
73 


ne  of  oemeftery. 


Location. 


Laurel  Cemetery 

Lebanon  Cemetery 

Lexington  Cemetery 

Little  Bock  Cemetery 

Logan's  Croas-roada  Cem- 
etery. 

Loudon  Park  Cemetery. . . 

Marietta  Cemetery 

Momphia  Cemetery 

Mobile  Cemetery 

Mound  Citv  Ceuieterv  — 

Nashville  Cemetery 

Natchez  Cemetery 

New  Albany  Cemetery  ... 

New  Berne  Cemetery 

Philadelphia  cemeteries  . . 

Pittsburgh  Landing  Cem- 
etery. 

Poplar  Grove  Cemetery. . . 

Port  Hudson  Cemetery  , . . 

Baieigh  Cemetery 

Bichmond  Cemetery   

Hock  Island  Cemetery 

Salisbun'  Cenfetery  

Seven  Pines  Cemetery  — 

Sobliers'  Home  Cemetery 

Springfield  Cemetery 


Staunton  Cemetery 

Stone  Biver  Cemetery 

Vicksburgh  Cemetery 

White  Hall  Cemetery 


Wilmington  Cemetery . 
Winchester  Cemetery. . 
Yorktown  Cemetery... 


Total. 


Near  Baltimore,  Md 

Two  and  one-half  mites  from  Lebanon,  Ky . . 

One  mile  from  Lexington,  Ky 

One  and  one-balf  miles  from  Little  Book,  Ark. 
At  Mill  Springs,  Lincolnville,  Ky 


Three  miles  from  Baltimore,  Md 

At  Marietta,  Ga 

Six  miles  from  Memphis,  Tenn 

At  Mobile,  Ala 

One  and  one-half  miles  fh>m  Mound  City,  111 

Six  miles  from  Nashville,  Tenn 

One  and  one-half  miles  f^m  Natchez,  Miss 

At  New  Albany,  Ind 

One  mile  from  New  Berne,  N.  C .4 

At  Philadelphia,  Pa 

Ifhree  and  one-fourth  miles  from  Shiloh, 
Tenn. 

Five  miles  from  Petersburgh^  Va 

One  and  one-balf  miles  from  Port  Hudson,  La 

One  mile  from  Baieigh,  N.  C 

Three  and  one-half  miles  from  Bichmond.Ya 

On  Bock  Island,  Mississippi  Biver,  HI 

One-half  mile  from  Salisbury,  N.  C 

Nine  miles  from  Bichmond.  Va 

Two  miles  from  Washington,  D.  C 

Three  miiea  from  old  Springfield,  Mo. ;  six 
miles  from  railroad  station. 

Onb  and  one-fourth  mile  from  Staunton,  Ya 

Three  miles  from  Marfreesborough,  Tenn. . 

Two  miles  from  Yicksburgh,  Miss 

Near  Bristol,  seventeen  miles  from  Phila- 
delphia, Pa. 

One  mile  from  Wilmington,  N.  C 

One-fourth  of  a  mile  from  Winchester,  Ya  . 

One-half  mile  from  Yorktown,  Ya 


ill 


564 

815 

2,765 

327 

1,475 
6,999 
5,027 

248 
2,450 
11,477 

287 
2.090 
2,031 
1,789 
1,227 

2,171 
540 
606 
832 
280 
88 
140 

4, 959 
812 

231 

3,742 

3,820 

59 

701 
2,009 

722 


M 


|a£ 


2 

283 

105 

37 

367 

161 
3.053 
8,811 

562 
2,640 
3,966 
2,775 

666 

286 

30 

2,354 

3,354 

3,260 

553 

4,003 


279 
706  ' 

406 

2,321 

12,687 

1 

1,359 
2,026 

844 


148,040  1 104, 757 


Quabtbrmaoter-Genekal's  Office, 

Washington,  June  87, 18Ti. 


M.  C.  MEIGS 
Quartermaster-Ofneral  Bvt.  Maj.  Qen.,  V. , 
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REPORT 


OF  THE 


OMMISSARY-GENERAL  OF  SUBSISTENCE. 


Office  Oommissaby-Gbnebal  of  Subsistence, 
Washington  City,  October  10,  1873. 
Sib  :  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
)ns  of  the  Sabsistence  Department  of  the  Army  for  the  fiscal  year 
rminating  June  30, 1873 : 

During  the  year  subsistence  supplies  for  the  Array  have  been  pro- 
ired,  distributed,  stored,  and  sold  or  issued  to  officers,  enlisted  men, 
vilian  army  employes,  and  others  whose  connection  with  the  Army 
ititles  them  to  such  supplies,  by  the  methods  required  by  law  and 
rmy  Eegulations,  and  under  appropriate  requisitions  and  orders  of  a 
meral  or  special  nature,  no  changes  having  taken  place  during  the 
)SkT  in  the  sources  of  such  supplies,  except  such  as  necessarily  follow 
leir  increasing  production  and  decreasing  cost  at  points  nearer  the 
oops  to  be  supplied. 

Kesponsible  officers  of  the  Subsistence  Department  stationed  at  the 
)adquarters  of  the  several,  geographical  divisions  and  departments  as 
lief  commissaries,  acting  constantly  under  the  knowledge  and  ap- 
t>val  of  .their  respective  commanding  generals,  are  charged,  under 
mformity  with  the  laws  and  regulations  and  the  orders  or  decisions  of 
le  Secretary  of  War  ot  Commissary  General,  with  the  procurement, 
[stribution,  care,  and  issue  of  the  necessary  supplies. 
During  the  fiscal  year  ending  June  30, 1873,  there  were  reported  to 
lis  Office  205  advertisements  inviting  proposals  for  supplies,  305  con- 
acts  for  fresh  meat,  62  contracts  for  complete  rations,  127  contracts 
r  miscellaneous  articles,  and  298  contracts,  consisting  of  written  pro- 
>sals  and  acceptances. 

The  average  price  of  fresh  beef  per  contracts  made  during  the  year 
as  as  follows,  in  the  several  States  and  Territories : 


States  or  Territories. 


Cents 

per 

pound. 


States  or  Territories. 


Cents 

per 

ponnd. 


States  or  Territories. 


Cents 

per 

IKtand. 


nine 

Msachnsetts 

lode  Island 

•nneoticat 

»w  York 

mnsjlvania 

irylaod 

strict  of  Columbia 

rginia 

mh  Carolina 

nth  Carolina 

HWria 

orida 


13.63 
14.00 
11.75 
10.00 
11.69 
10.54 
10.81 
IS.  20 
11.03 
1L16 
10.73 
a37 
&66 


Alabama 

Mississippi 

Louisiana 

Texas 

Tennessee 

Kentucky 

niinois 

Michigan 

Missouri 

Minnesota 

Nebraska 

Kansas 

Indian  Territory 


9.18 
10.50 
9.00 
5.04 

a68 
a68 

7.95 
10.85 
5.50 
&85 
7.35 
&68 
7.13 


Dakota  Territory 

Wyoming  Territory — 
New  Mexico  Territory- . 

Colorado  Territory 

Utah  Territory 

Montana  Territory 

California 

Oregon ". 

Arizona  Territory 

Washington  Territory . . 

Idaho  Territory 

Nevada  


9.09 
8.88 
8.53 
7.  IH 
7.87 
9.15 

11.70 
7.36 

13.87 
9.18 

11.82 

15.67 


Making  the  average  contract  price  for  the  year  9.81  cents  per  pound  net, 
ding  5i  mills  less  than  for  the  previous  year. 
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The  average  cost  of  the  complete  ration  for  the  fiscal  year  ending 
Jnne  30, 1873,  at  ten  of  the  principal  pohits  of  purchase  was  as  follows: 


1 

525 

t 

1 

• 

. 

1 

\i  ' 

n 

4 

3 

Months. 

• 

1 

1 

i 

1 

0 

1 

1 

-•> 

..  .   . 
CenU, 

1  : 

3 

> 
£ 

1 

1 

1872.               1 

CenU. 

Genu, 

Oentt. 

(knU. 

CtnU. 

(knU. 

Omt*. 

(ktUa. 

Om*». 

July 

15.97 

21.57 

14.56 

15. 6U 

16.31 

16.13 

16,57  1 

15.99 

17.15 

22.65 

Ati^iit 

15.97 

19.16 

14.17 

16.22 

16.29 

16.81 

16.61 

1&07 

17.97 

99.48 

September 

lfi.29 

19.15 

14.46 

16.11 

16.28 

17.92 

laifi 

15l75 

19.45 

32.34 

October 

16.73 

1&94 

14.71 

16.87 

16.41 

19.03 

18.93  , 

15.09 

20.00 

2L31 

November 

17.01 

ia92 

15.10 

15.90 

15.97 

1R41 

ia83  1 

ia» 

19.48 

2L3Q 

December 

187a 
Janoary  

16.49 

18.25 

14.62 

16.62 

16.58 

1&13 

iao4 , 

14.38 

17.82 

9x,m 

15.50 

iai7 

14.55 

1.^26 

16.72 

17.14 

17.55 

14.70 

ia32 

SI.  SO 

Febmary 

16.75 

20.58 

15.36 

16.26 

16.12 

1&65 

16.00 

14.21 

20.52 

91.88 

March 

18.31 

20.58 

16.02 

16.31 

15.84 

ia63 

ia52  > 

16.17 

17.70 

».« 

AprU 

16.60 

20.33 

15.68 

15.46 

16,57 

18.76 

laoi ' 

15.41 

17.53 

99.06 

Miy 

17.45 

20.49 

15.50 

16.66 

17.14 

ia25 

17.64  1 

14.59 

laio 

S9l97 

Jnne 

17.90 

19.98 

15.46 

16.61 

16.61 

16.06 

16.88  ' 

1 

13.95 

law 

99. 1« 

Average 

16.69 

19.67 

15w02 

16.16 

16.40 

17.82 

17.64  1 

1 

1496 

t&ss 

91. 9t 

Making  the  general  average  for  the  year  seventeen  cents  and  forty- 
eight  hundredths  per  ration,  showing  an  increase  of  thirty-four  hun- 
dredths of  a  cent  over  the  average  of  the  previous  yean 

Under  the  requirements  of  section  6,  act  of  March  3,  1865,  the  Sub- 
sistence Department  has  during  the  year  furnished  tobacco  for  sale  to 
the  enlisted  men  of  the  Army  at  cost  price,  to  the  amount  of  $152,489.40, 
the  average  monthly  sale  being  $12,707.45. 

It  is  respectfully  requested  that  tobacco  be  furnished  to  the  enlisted 
men  of  the  Army  by  issue  as  a  component  part  of  the  regular  ration, 
instead  of  by  sale,  and  that  the  ration  of  tobacco  be,  as  near  as  may 
be,  the  same  amount  as  is  at  present  authorized  to  be  sold  to  them.  vi», 
16  ounces  per  month. 

Under  the  provisions  of  section  16  of  the  act  of  June  30, 1834,  and 
paragraph  1202,  Revised  Regulations  for  the  Army,  1863,  subsistence 
supplies  to  the  value  of  $19,925.68  have,  in  the  discretion  of  commanding 
officers,  been  issued  gratuitously  to  Indians  of  the  various  tribes  visit- 
ing military  posts,  or  in  their  respective  nations,  no  part  of  which 
amount  is  returned  to  the  appropriation  for  the  subsistence  of  the  Army. 

During  the  fiscal  year  th6re  were  received  from  415  officers  of  the 
Army  on  duty  in  the  Subsistence  Department,  who  were  responsible  for 
subsistence  funds  or  supplies, 
3, 143  returns  of  provisions. 
1, 089  returns  of  commissary  property. 
3, 231  accounts  current. 

7, 463  total  accounts  and  returns ;  of  which  all  have  been  examined  and 
forwarded  to  the  Third  Auditor  of  the  Treasury  for  final  settlement^ 
with  the  exception  of  876,  which  await  examination  in  this  Office. 

Under  the  act  of  June  23,  1870,  as  extended  by  the  act  of  June  7, 
1872,  authorizing  the  proper  accounting  officers  of  the  Treasury,  in  the 
settlement  of  certain  accounts  of  disbursing  officers  of  the  Anuy  and 
Navy,  to  allow  such  credits  for  over-payments  and  for  losses  of  fnnds^ 
vouchers,  or  property,  as  they  may  deem  just  and  honorable,  when  ree- 
ommended,  under  authority  of  the  Secretaries  of  War  and  Navy,  by  the 
heads  of  the  military  and  naval  Bureaus  to  which  such  acooonU  re- 
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)ectively  pertain,  credits  have  been  recommended  in  the  cases  of  370 
sbursing  officers  in  the  sum  of  $107,236.77,  making  the  total  number 
'  officers  relieved  under  the  operation  of  the  acts  cited  767,  in  the  K)tal 
nount  of  $216,557.56. 

Up  to,  and  including,  the  27th  day  of  September,  1873,  6,096  claims, 
nounting  to  $3,312,757.68,  had  been  submitted  for  examination  under 
ie  third  section  of  the  act  of  July  4,  1864,  for  subsistence  alleged  to 
ive  been  taken  or  furnished  during  the  war  for  Army  use  in  States 
3t  in  rebellion;  105  of  these,  accompanied  by  regular  vouchers  given 
Y  the  officers  when  purchasing  the  stores,  have  been  recommended  for 
lyment,  in  the  aggregate  sum  of  $9,152.75,  by  the  Third  Auditor  of  the 
reasury,  as  purchases  under  contract,  while  1,301  others  (aggregating 
131,443.31)  have  been  recommended  to  him  for  settlement  under  the 
5t,  in  the  aggregate  amount  of  $308,295.79 ;  and  4,443,  amounting  to 
^,682,644.18,  have  been  examined  and  disallowed.  • 
Up  to  the  30th  of  September,  1873,  there  have  been  received  and  paid 
525  certilicates  for  commutation  of  rations  to  Union  soldiers  (prison- 
's of  war)  and  their  heirs,  as  authorized  by  the  joint  resolution  of 
aly  25,  1866,  and  section  3  of  the  act  of  March  2,  1867,  amounting  to 
287,318, 

Under  the  act  of  March  3, 1873,  to  provide  for  the  better  care  and 
rotection  of  subsistence  supplies,  by  selecting  from  the  sergeants  of  the 
ae  of  the  Army,  who  shall  have  faithfully  served  therein  five  years,  as 
any  commissary  sergeants  as  the  service  requires,  not  to  exceed  one 
T  each  military  post  or  place  of  deposit  of  subsistence  supplies,  there 
ive  been  selected  and  appointed  149  commissary  sergeants,  who  have 
3en  assigned  to  the  same  number  of  military  posts  5  a  considerable 
amber  of  whom  have  been  in  the  performance  of  their  duties  a  suffi- 
ent  length  of  time  to  show  that  they  have  performed  them  in  a  highly 
itisfactory  manner,  and  already  to  give  evidence  that  the  benefit  to 
le  service  that  was  anticipated  would  result  from  having  such  a  body  of 
tperienced  and  worthy  noncommissioned  officers  will  be  fully  realized, 
hese  commissary  sergeants  have  been  selected  from  those  sergeants  of 
le  line  of  the  Army  eligible  under,  the  law,  who  have  an  honorable 
?cord  and  are  recommended  by  their  company  and  regimental  com- 
anders ;  such  recommendations  in  the  majority  of  cases  being  accom- 
inied  by  testimonials  of  character,  capacity,  and  honorable  service  iu 
le  line  as  soldiers  and  noncommissioned  officers  by  officers  under  whom 
ley  have  served. 

The  officers  of  this  department,  their  rank  and  assigned  stations  and 
iities,  are  as  follows : 


Name  and  rank. 


Aaalgned  duties. 


Stotlon. 


DMMI88ART-OBMSBAL  .OP  SUB* 
818TENCB. 

BrigadieT'Otn^ral 

noe  B.  BatoD,  brevet  mi^or- 
Seneral,  March  13. 1665. 

eeiBTAKT   COXMISSARIKS-OEN- 
BRAL  OP  8UI16I8TBNCB. 

ColofuU 

texander  E.  Shiran,  brevet  ma- 
ior-jreneral.  March  13, 1865. 
larles  L.  Kilbam,  brevet  bri^- 
ftdier-general,  March  13, 1865. 


CommlMary-General  of  Sabaistonce. 


Wa6hiiigtoii,I>.C. 


Washington,  B.  O. 


First  assistant  to  the   Commissary-Oeneral  of 
Subsistence. 

Chi«>f  commissary  sabaistenoe,  Division  and  Be-  !  Louisville,  Ky. 
partQ)ent  of  tne  South,  and  purchasing  and  t- 
depot  oommisaary  subsistence  at  Looisville,  Ky.  ' 
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Name  and  rank. 


Assigned  daties. 


SUtion. 


LieutencmtrColoneli. 

Marcus  D.  L.  Simpson,  brevet 
nie|,jor-general,  March  13, 1665. 

Henry  F.  Clarke,  brevet  m^or- 
gcucral,  March  13, 1865.  i 

Majort. 

William  W.  Bums,  brevet  brig-  | 

ad  ier-seneral,  March  13, 1860.  | 

Amos  l^ckwitb,  brevet  m%jor-  , 
{(eneral,  March  13, 1865. 

John  McL.  Taylor,  brevet  colo- 
nel, March  13, 1865. 

Boi'kman  DoBarry,  brevetcolo- 
iiel,  March  13, 1865. 

Kobcrt  Macfeely,  brevet  colonel,! 

March  13, 1865.  I 

ThomaH  J.  Hainos,  brevet  brig- 1 

adier-j^eneral,  March  13, 186^ 
G<M»r^t^  Bell,  brevet  brigadier-  1 

gpiH'ral,  April  9, 1865.  i 

Mirhael  R.  Morgan,  brevet  brig- 1 

atlier-general,  April  9, 1865. 

Captains.  \ 

John  P.  Hawkins,  brevet  m^Jor- ' 
general,  March  13, 1865. 

Michael  P.  Small,  brevet  brig-  I 
adiergeneral,  April  9, 1665. 

TtiomasC.  Sollivan,  brevet  lieu- 1 
tenant  colonel,  March  13,166.%  I 

John  W.  Barriger.  brevet  brig-  I 
aiHer-general,  March  13, 1865.  i 

Thomas  Wilson,  brevet  brig-  ' 
adier-general,  March  13, 1865. 

William  H.  Bell,  brevet  m%for, 
March  13, 1865. 


Chief  commissary  sabsistence.  Military  Division 

of  the  Atlantic. 
Chief  commissary  subsistence,  Mflitary  Division 

of  the  Missonri. 


Chief  commissary  subsistence.  Military  Division 
of  the  Pacific. 

Chief  commissary  subsistence.  Military  Depart- 
ment of  the  Onlf,  and  purchasing  and  depot 
commissary  at  New  Orleans,  La. 

Purchasing  and  depot  commissary  at  Baltimore, 
Md. 

Chief  commissary  subsistence,  Militarv  Depart- 
ment of  Dakota,  and  purchasing  and  depot  com- 
missary at  Saint  Paul,  Minn. 

Purchasing  and  depot  commissary  at  Chicago,  Dl. 

Purchasing  and  depot  commissary  at  Boston, 
Mass. 

Purchasing  and  depot  commissary  at  Washing- 
ton, D.  C. 

Chief  commissary  subsistence,  Military  Depart- 
ment of  the  East,  and  purchasing  and  depot 
commissary  at  New  York  City,  N.  Y. 


Chief  commissary  subsistence.  Military  Depart- 
ment  of  the  Lakes,  and  purchasing  and  aepot  j 
commissary  at  Detroit,  Mich. 

Chief  commissary  subsistence,  Military  Depart- 
ment of  Arizona. 

Chief  commissary  subsistence.  Military  Depart- 
ment of  Texas,  and  purchasing  and  depot  com- 
missary at  San  Antouio.  Tex. 

Assistant  to  Commissary -General  of  Subsistence 


Jeremiah   H.  Oilman,  brevet 

lieutenant-colonel,  December 

31.1662. 
Samuel  T.  Cushlng,  brevet  ma- 

ii»r,  March  13, 1865. 
William    A.   Elderkin.  brevet 

major,  March  13. 1865. 
Charles  B  Penrose,  brevet  lieu- 

tenant-oolonel,  November  17, 

1867. 
William  H.  Nash,  brevet  miOor. 

November  17, 1867. 

Charles  McClure,  brevet  mi^or, 
August  17, 1866. 

Andrew  K.  Long,  brevet  lieu- 
tenant-colonel, March  8, 1867. 


Chief  coromiKsary  subsistence.  Military  Depart- 
ment ot  California,  and  purchasing  and  depot 
commissary  at  San  Francisco,  Cat 
Chief  commissary  subsistonoe.  Military  Depart-     Portland,  Orsf* 
ment  of  the  Columbia,  and  purchasing  ana  de- 
pot commissary  at  Portland,  OreB;.  ^^^ 

I  Chief  commissary  subsistence,  MiUtary  Depart-     Fort  Leaveow««t"' 
ment  of  the  Missouri,  and  purchasing  ana  de- 

'      pot  commissary  at  Fort  Leavenworth,  Kans.  .. 

Chief  oommissaiy  subsistence.  Military  District     SaoU  F^.  K.  Mtf. 

j      of  New  Mexico.  ' 

!  Purchasing  depot  and  post  commissary  at  Pueblo,  j  PaehKCola 

I      Colo. 

I  Purchasing  and  depot  oommiiMary  subsistenoe  *t     Saint  Louis.  X* 
Saint  Louis,  Mo. 


New  York,  N.T. 
Chicago,  m 

San  Francisco,  Cal 
New  Orieans,  La. 

Baltimore,  Hd. 
Saint  Paul,  Minn. 

Chicago,  nL 
Boston,  Mass. 
Washington,  B.C. 
New  York,  N.Y. 

Detroit,  Mich. 

Prosoott^Arii. 
SaiiAntoido.Tei. 

Washington.  D.C 
San  Francisco.  Oai- 


Chief  commissary  subsistence.  Military  Depart- 
ment of  the  Platte,  and  pnrchasing  and  aepot 
commissary  at  Omaha,  Nebr. 

Purobasing  and  depot  commissary  subsistenoe  At  , 
Sioux  City,  Iowa.  i 

Depot  oommisaary  at  Cheyenne,  Wyo CbeyMUM,  wy* 


Omaha,  Nete. 


SkmzCitT.^ 


I  have  the  honor  to  be,  very  respectfally,  your  obedieut  servaut, 

A.  B.  EATON, 

The  Hon.  the  Seceetaby  of  War. 
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REPORT 

OF 

THE    SURGEON-GENERAL 


Wae  Department,  Surgeon-General's  Office, 

Washington^  October  1, 1873. 
Sir:  I  have  the  honor  to  sabmit  the  following  statement  of  finances 
nd  general  transactions  of  the  Medical  Department  of  the  Army  for 
he  fiscal  year  ending  Jane  30, 1873 : 

FINANCIAL  statement. 

The  funds  sabject  to  the  requisitions  of  the  Medical  Bureau  daring 
he  year  ending  June  30, 1873,  were : 

,  Appropriation  for  the  relief  of  sick  and  discharged  soldiers,  under 
the  act  approved  July  5, 1862 : 

Balance  remaining  Jnly  1,  1872 $11,914  17 

Disbursed  during  the  year , 1,556  43 

Balance  June  30, 1873 10,357  74 

[.  Appropriation  under  the  act  of  March  3, 1869,  to  enable  the  Secre- 
tary of  the  Treasury  to  settle  the  accounts  of  disbursing  officers : 

Balance  remaining  July  1, 1872 $15,850  38 

Transferred  during  the  year 9,191  40 

Balance  June  30,1873 6,658  98 

;i.  Appropriation  under  act  of  March  3, 1873,  to  enable  the  Secretary    . 

of  the  Treasury  to  settle  the  accounts  of  disbursing  officers $275, 000  00 

No  disbursements. 

V.  Appropriations  for  the  Medical  and  Hospital  Department  of  the 
Army  for  the  time  prior  to  July  1, 1870 : 

Balance  remaining  July  1, 1872 $1,248,215  62 

Refunded  by  the  Pay  Department 200,000  00 

Received  from  sales 45  55 

Received  from  other  sources 6  95 

•  1,448,268  12 

Disbursed  during  the  year $224,488  54 

Carried  to  surplus  ftind 500,000  00 

Balance  June  30,  1873 723,779  58 

1,448,268  12 

'.  Appropriation   for  the  Medical  and  Hospital  Department  for   the 
fiscal  year  ending  June  30, 1871 : 

Balance  remaining  July  1,  1872 $32,035  19 

Deposited  by  Lt.  Col.  R.  Murray  May  15.  1872;   covered  into  the 
Treasury  September  30,1872 '. *....  212  80 

32,247  99 
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Disbursed  during  the  year $1,975  12 

Balance  June  30,1873 30,272  87 


$32,247  99 


YI.  Appropriation  for  the  Medical  and  Hospital  Department  for  the 
fiscal  year  ending  June  30, 1672 : 

Balance  remaining  July  1, 1872 $25,361  21 

Deficiency  appropriations  of  March  3,  1873 8,000  00 

Amount  received  from  sales 124  75 

Received  for  property  lost  or  damaged  .• 63  9tJ 

Received  from  all  other  sources 6  22 


Disbursed  during  the  year $20,552  28 

Balance  June  30, 1873 : 7,003  88 


33,556  16 
33,556  16 


VII.  Appropriation  for  the   Medical  and  Hospital  Department  for  the 

nscal  year  ending  June  30, 1873 : 

Appropriation  under  act  of  June  6, 1872 $300,000  00 

Disbursed  during  the  year 252,303  20 

Balance  remaining  June  30, 1873 47,696  80 

Required  for  unsettled  bills 32,400  00 

VIII.  Appropriation  for  support  of  the  Army  Medical  Museum  and 

Library  of  the  Surgeon-GeneraVs  Oflftce,  under  act  of  June  6, 

1872 $10,000  00 

Disbursed  during  the  year 8,859  26 

Balance  Juno  30,  1873,  required  for  unsettled  bills 1, 140  74 

IX.  Appropriation  for  completiirg  the  Medical  And  Surgical  History  of 

the  War,  under  act  of  June  8, 1872 $60,000  00 

Disbursed  during  the  year 12,706  12 

Balance  remaining  June  30, 1873 47,293  «? 

X.  Appropriation  by  act  of  June  6, 1872,  for  furnishing  appliances  to 

disabled  soldiers $10,000  00 

Disbursed  during  the  year l,19t?,Gi 

8,80138 


XL  Amount  expended  under  the  act  of  May  28, 1872,  to  provide  for  fur- 
nishing trusses  to  ruptured  soldiers $7,936  17 

Number  of  artificial  limbs  allowed  during  the  fiscal  year : 

In  kind.  By  oommnUtioa. 

Arms 4 300 

Legs 41 90 

Feet 1 © 

Apparatus  10 W 

HEALTH  OF  THE    AR3IY  DURING  THE  FISCAL  YEAR  ENDING  JUNK  30, 

1873. 

The  monthly  report;8  of  sick  and  wounded  received  daring  the  year 
represent  an  annual  average  mean  strength  of  24,844  white  and  2,530 
colored  troops. 

Among  the  white  troops,  the  total  number  of  cases  of  all  kinds  reported 
as  taken  on  the  sick-list  was  48,767,  being  at  the  rate  of  1,963  per 
1,000  of  mean  strength.    (That  is  very  nearly  two  entries  on  the  sick 
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eport  during  the  year  for  each  man.)  Of  the  whole  number  41,398,  or 
,660  per  1,000  of  strength,  Fere  taken  on  sick  report  for  disease,  and 
,369,  or  297  per  1,000  of  strength,  for  wounds,  accidents  and  injuries. 

The  average  number  constantly  on  sick  report  during  the  year  was 
,219,  or  49  per  1,000  of  strength  ;  of  these  978,  or  39  per  1,000  of 
trength,  were  under  treatment  for  disease,  and  241,  or  10  per  1,000  of 
trength,  for  wounds,  accidents,  and  injuries. 

The  total  number  of  deaths  reported  was  412,  or  17  per  1,000  of  mean 
trength.  Of  these  246,  or  10  i)er  1,000  of  strength,  died  of  disease,  and 
66,  or  7  per  1,000  of  strength,  of  wounds,  accidents,  and  injuries.  The 
proportion  of  deaths  from  all  causes  to  cases  treated  was  1  death  to  118 
ases. 

Eight  hundred  and  ninety-four  white  soldiers  are  reported  to  have 
>ecn  discharged  on  "  surgeon's  certificate  of  disability,"  being  at  the 
ate  of  36  per  1,000  of  mean  strength. 

The  reports  from  the  colored  troops  give  the  following  figures,  which 
to  not  include  the  white  officers.  « 

The  total  number  of  cases  ot  all  kinds  reported  was  4,305,  or  1,708  i)er 
,000  of  mean  strength.  Of  these  3,625,  or  1,438  per  1,000  of  strength, 
vere  cases  of  disease,  and  680,  or  270  per  1,000  of  strength,  were  wounds, 
kccidents,  and  injuries. 

The  average  number  constantly  on  sick  report  was  122,  or  48  per  1,000; 
\f  whom  94,  or  37  per  1,000,  were  under  treatment  for  disease,  and  28,  or 
.1  per  1,000,  for  wounds,  accidents,  and  injuries. 

The  number  of  deaths  from  all  causes  reported  was  53,  or  21  per  1,000 
)f  strength.  Of  these  46,  or  18  per  1,000  of  strength,  died  of  disease,  and 
\  or  3  per  1,000,  of  wounds,  accidents,  and  injuries.  The  proportion  of 
leaths  from  all  causes  to  cases  treated  was  1  death  to  81  cases. 

The  number  of  discharges  on  "  surgeon's  certificate  of  disability"  re- 
)orted  was  60,  or  24  per  1,000  of  mean  strength. 

WORK  PERFORMED  IN  THE  RECORD  AND  PENSION  DIVISION. 

The  number  of  official  calls  for  information  from  the  Eecord  and  Pen- 
don  Division  is  somewhat  less  than  during  tue  previous  years,  but  still 
continues  to  be  large.  During  the  fiscal  year  terminating  June  30, 
L872,  as  stated  in  my  last  annual  report,  19,237  applications  were  re- 
ceived, of  which  4,827  remained  unanswered  at  the  close  of  the  year. 
From  that  time  to  June  30, 1873,  the  total  number  of  new  applications 
br  information  received  was  16,601,  of  which  11,080  were  from  the  Com- 
nissioner  of  Pensions,  5,125  from  the  Adjutant-General  of  the  Army,  and 
^96  from  miscellaneous  sources.  These  new  cases  added  to  the  4,827  cases 
:^maining  on  hand  at  the  commencement  of  the  year  made  21,428  to  be 
lisposed  of. 

Search  was  made  and  replies  furnished  to  the  proper  authorities  in 
L9,875  of  these  cases,  viz:  13,422  to  the  Commissioner  of  Pensions, 
3,005  to  the  Adjutant-General  of  the  Army,  and  448  to  miscellaneous  ap- 
plicants, leaving  1,553  unsearched  cases  on  hand  on  the  30th  of  June, 
L873. 

As  during  previous  years,  the  applications  for  information  continue  to 
refer  chiefly  to  the  cause  of  death  or  discharge  from  service  and  the 
iiospital  history  of  soldiers  dead  or  disabled  during  the  war  of  the  rebel- 
lion. This  information  is  used  in  the  adjustment  of  pension  and  other 
claims,  and  serves  both  as  a  protection  to  the  Government  against  fraud- 
alent  claims,  and  as  an  aid  in  establishing  the  merits  -of  wortby  ones, 
[t  is  thought  that  hereafter  the  amount  of  such  work  required  of  this 
Office  will  slowly  but  steadily  diminish. 
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DIVISION  OF  SURGICAL  RECORDS. 

At  the  date  of  the  last  annaal  report  there  were  entered  on  the  i 
ters  abstracts  of  207,135  surgical-cases  and  of  39,291  sargical  opera 
or  an  aggregate  of  246,426  sargical  histories.  Daring  the  year  1 
cases  of  wounds  and  injuries,  and  743  cases  of  operations,  have 
entered,  making  the  aggregate  219,873  cases  of  wounds  and  4 
cases  of  operations,  or  a  grand  total  of  259,907. 

Supplementary  information  was  added,  results  determined,  & 
15,612  of  these  cases  from  the  files  of  the  Oflace,  and  in  2,683  case 
remote  results  of  injuries  were  ascertained  from  the  pension  record 

Four  thousand  six  hundred  and  sixteen  reports,  letters,  and  ind 
ments  were  received,  indexed,  and  filed,  and,  in  addition  to  routin 
knowledgments,  566  letters  were  written. 

ARMY  MEDICAL  MUSEUM. 

f  Medical  section . 


Specimens  in  mosenm  Jnly  1, 1872. 
Specimens  in  mnseam  Joly  1, 1873. 


Increase. 


Microscopical  section. 

Specimens  in  mosenm  Jnly  1,1872 

Specimens  in  museum  July  1,1873 


Increase 

Section  of  comparative  anatomy. 

Specimens  in  museum  July  1,1872 

Specimens  in  museum  July  1, 1873 


Increase ^  ..* '. 

There  were  embraced  in  the — 

Surgical  section. 
Of  specimens  in  the  museum  July  1, 1872 


Of  specimens  in  the  museum  July  1, 1873. 

Increase 

Anatomical  section. 


Of  specimens  in  the  museum  July  1, 1872. 
Of  specimens  in  the  museum  July  1, 1873. 


Increase , 

Miscellaneous  section. 


Specimens  in  museum  July  1, 1872. 

Received  12 ;  transferred  8. 
Specimens  in  museum  July  1, 1873.. 


Increase. 


Fifteen  casts  of  pathological  specimens  and  two  volumes  of  pi 
graphs  were  placed  at  the  disposition  of  Prof.  J.  B.  S.  Jackson,  1 
presented  to  the  museum  of  Harvard  University. 

From  this  it  will  be  seen  that  although  having  attained  an  al 
unprecedented  size  and  value,  this  national  collection  continue 
increase  in  importance  and  is  becoming  more  generally  appreciated 
utilized.    During  the  year  22,560  visitors  registered  their  names. 
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MEDICAL  AND  SURGICAL  HISTORY  OF  THE  WAR. 

The  distribution  of  the  first  part  of  the  Medical  and  Surgical  History 
of  the  War  having  been  authorized  by  Congress,  about  1870  copies  were 
available  for  issue  from  this  Office  as  shown  by  the  following  statement : 

Sent  to  congressional  committees,  as  specimens 12 

Sent  to  Senators 1,000 

Sent  to  Representatives 2, 000 

Sent  to  Library  of  Congress 50 

Damaged  and  imperfect  copies. 70 

To  be  issued  by  Surgeon  GeneraPs  Office 1,868 

Total  number  of  copies  printed 5,000 

The  delivery  of  copies  from  the  Government  Printing  Office  com- 
menced in  February,  1873,  and  they  have  been  distributed  as  fast  as 
received. 

The  demand  for  the  work  has  been  very  great,  and  the  number  of 
copies  placed  at  the  disposal  of  this  Office  i)roves  insufficient  to  supply 
those  who  as  exnnedical  officers,  having  rendered  satisfactbry  service 
through  the  war,  may  be  considered  as  properly  entitled  to  it. 

The  second  part  of  the  work  is' now  going  through  the  press  as  rap- 
idly as  possible. 

The  interest  felt  by  the  medical  profession  of  the  country  in  the 
attempt  to  establish  a  national  medical  library  worthy  of  the  name,  in 
connection  with  the  Army  Medical  Museum,  has  steadily  increased,  as- 
shown  by  letters  received  and  by  numerous  presentations  of  books  and 
pamphlets  during  the  year.  The  library  now  contains  about  25,000  vol- 
umes and  15,000  pamphlets,  and  although  still  very  incomplete  when 
compared  with  similar  national  collections  in  Europe^  is  at  present  the 
largest  in  this  country.  A  new  catalogue  is  now  being  printed  which 
will,  it  is  believed,  be  a  valuable  contribution  to  medical  bibliography. 

I  would  respectfully  renew  the  recomnfendation  made  in  my  annual 
reports  of  1870  and  1872,  "  that  the  necessary  legislation  be  procured 
to  enable  me  to  publish  an  edition  of  one  thousand  of  the  Catalogue 
and  Tables  of  the  Anatomical  Section  of  the  Army  Medical  Museum, 
in  a  style  similar  to  Morton's  Crania  Americana.^  A  bill  for  this  purpose 
(H.  R.  3453)  passed  the  House,  and  was  before  the  Military  Committee 
of  the  Senate  at  the  close  of  the  last  session  of  Congress,  thus  failing 
to  become  a  law.* 

*  The  foUowing  report,  No.  56,  from  the  Committee  on  Military  Atfairs  of  the  Honse 
of  Representatives,  dated  February  4, 1873,  sets  forth  more  fully  the  reasons  for  the 
above  request : 

[Report  to  accompany  bill  H.  R.  3453.] 

The  Committee  on  Military  Affairs,  to  whom  was  referred  H.  R.  3453,  entitled  "  A 
biU  to  provide  for  the  printing  at  the  Government  Printing  Office  of  one  thousand 
copies  of  the  Descriptive  Anatomical  Catalogue  of  the  Army  Medical  Museum,"  have 
haa  the  same  under  consideration,  and  submit  as  a  statement  of  the  facts  in  the  case, 
and  as  reasons  for  the  passage  of  the  accompanying  bill,  the  foUowing  communica-. 
tions  from  the  Surgeon-General,  which  are  made  a  part  hereof: 

War  Department,  Surgeon-General's  Office, 

WashingUm^  January  18, 1873. 
Sir  :  In  reply  to  your  letter  of  the  17th  instant,  asking  for  ^'a  statement  of  the  facts 
going  to  show  the  importance  of  printing  the  Descriptive  Anatomical  Catalogue  of  the 
Army  Medical  ^nseum,''  contemplated  in  the  bill  H.  R.  3453, 1  have  the  honor  to  rep- 
resent that  it  is  mainly  through  the  printed  catalogues  that  the  collections  of  the  mu- 
seum are  made  availal)le  to  scientific  students,  the  majority  of  whom  cannot  person- 
ally examine  them.  Catalogues  of  the  surgical,  medical,  and  microscopical  sections 
have  been  already  printed,  and  their  distribution  has  resulted,  not  only  m  widely  dif- 
fusing a  knowledge  of  the  contents  of  the  museum  relative  to  those  subjects,  but  in 
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I  am  compelled  to  again  repeat  the  statement  made  in  previoi 
ports  that  very  serious  and  increasing  injury  has  resulted  to  the  se 
from  the  continued  prohibition  of  appointments  and  promotions  i: 
medical  corps.  The  inducements  of  pay  and  rank,  as  at  present  e 
lished,  are  not  sufficient  to  make  the  service  attractive  or  remuner 
to  physicians  already  engaged  in  practice;  and  though,  through  th< 
requisite  rigid  examination  of  candidates,  it  has  heretofore  been  f 
possible  to  secure  a  high  grade  of  talent  and  qualification,  it  is 
the  younger  portion  of  the  profession,  the  recent  graduates,  thi 
must  depend  in  filling  up  existing  vacancies.  As  a  large  proporti 
applicants  fail  to  pass  satisfactory  examinations  (which  require  in 
case  from  three  to  six  days)  it  will  be  the  work  of  several  yea 
restore  the  corps  to  the  necessary  standard  of  numbers  as  provide 
in  the  act  of  Congress  approved  July  28, 1866.  Although  ambiti 
pass  the  Army  medical  board  brings  forward  many  of  the  most  pn 
ing  graduates  of  the  medical  colleges,  additional  inducements  of  i 
pay,  and  promotion  are  becoming  more  and  more  necessary,  not  on 
make  the  number  of  candidates  equal  to  the  needs  of  the  service,  b 
retain  the  most  desirable  of  them  in  the  service  under  their  freq 
inducements  to  accept  advantageous  oflfers  in  civil  life.  The  acti^ 
the  American  Medical  Association,  representing  the  medical  profe 
of  this  country,  regarding  the  unequal  position  of  medical  officers  c 

large  Yolantary  coDtribntions  to  the  collections.  These  have  now  attained 
importance,  that  few  recent  works  on  military  medicine,  surgery,  and  hygiene 
omitted  to  refer  largely  to  the  rich  and  reliable  stores  of  information  gathered  ^ 
the  walls  of  the  museum. 

It  is  now  proposed  to  print  an  anatomical  catalogue,  in  which  the  most  impi 
feature  wiU  be  the  craniolosical  chapter.  The  measurement  and  comparison  of  h 
skulls  is  an  interesting  and  difficult  branch  of  the  natural  history  of  man,  whi( 
of  late  received  much  attention  in  the  scientific  world.  It  is  a  study  that  can  oi 
pursued  by  a  few  anatomists,  having  access  to  larse  collections  of  crania,  an 
rec^uisite  experience  and  skill  to  measure  accurately.  Craniology,  established 
science  by  Blumenbach  and  Camper,  was  prosecuted  in  this  country  by  Morton 

Seat  success.  His  work  was  published  by  subscription.  The  medical  officers  < 
'my  have  collected  a  much  larger  series  of  American  skulls  than  have  ever  I 
been  available  for  study.  The  collection  embraces  many  ancient  crania  from 
and  tumuli,  from  Greenland  and  Alaska  to  Florida  aud  Arizona,  and  specimens 
the  majority  of  the  existing  tribes  of  Indians,  and  of  the  extinct  tribes  of  the  hii 
period.  These,  as  well  as  a  sufficient  series  of  skulls  of  the  white  and  black  ; 
nave  been  carefully  measured  and  figured  by  orthographic  drawings,  so  tha 
dimensions  may  be  verified.  Anthropolog^ists  in  different  parts  of  the  world  are  an 
for  the  data  thus  accumulated  for  comparison  with  simflar  data  published  in  Sw 
Russia,  Germany,  Italy,  France,  and  England.  The  French  government,  throuj 
legation  here,  after  making  repeated  applications  for  the  tables  of  cranial  mei 
ments,  employed  an  artist  to  make  casts  and  take  photographs  of  a  series  of  t^ 
skuUs;  and  a  professor  of  Bonn  made  the  study  of  the  collection  the  object  of  t 
across  the  Atlantic.  I  mention  these  facts  as  an  indication  of  the  importance  < 
collection  in  the  eyes  of  foreign  savants ;  but  it  is  especially  with  a  view  of  ena 
scientific  students  in  our  own  country  to  utilize  the  coUeotion  that  I  urge  the  pu 
tion  of  this  catalogue. 

In  addition  to  the  unique  coUection  of  crania,  the  anatomical  cabinet  posse 
good  series  of  preparations  and  drawings  of  the  various  organs  of  the  body,  pre 
classified  and  catalogued.  To  render  these  accessible  to  students,  a  printed  cata 
is  simply  a  necessity. 

I  take  what  I  trust  may  be  esteemed  a  pardonable  pride  in  the  reflection  that 
important  collection  has  been  accumulated  through  the  almost  unaided  zeal  ai 
dustry  of  the  medical  officers  of  the  Army,  aud,  I  was  about  to  say,  entirely  wi 
cost  to  the  Government.  It  is  true,  however,  that  a  few  preparations  have 
obtained  by  purchase,  but  by  far  the  largest  proportion  have  been  collected  1 
medical  officers,  or  procured  in  exchange  for  objects  of  ethnological  interest  coll 
by  them. 

If  the  members  of  the  committee  would  contrast  the  results  obtained  witl 
smaU  annual  appropriation  of  $5,000  for  the  Army  Medical  Museum  with  the  con< 
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Lrmy — as  compared  to  that  of  other  staff  corps — is  based  upon  actual 
ivestigation  of  the  subject,  and  presents  to  Congress  all  the  facts  in 
he  case. 

I  can  only  urge  most  earnestly  upon  your  attention  the  pressing  and 
bsolute  necessity  for  such  legislation  as  will  secure  to  our  officers  and 
oldiers  the  efficient  and  reliable  attendance  in  wounds  and  sickness 
rhich  the  Government  should  provide,  and  will  make  a  position  in  the 
ledical  corps  of  the  Army,  now  as  formerly,  an  object  of  ambition  to 
be  best  educated  and  best  qualified  young  men  in  the  profession. 
'  At  the  date  of  my  last  report  there  existed  fifty-nine  vacancies  in  the 
ledical  department,  viz :  two  assistant  medical  purveyors,  four  sur- 
eons,  fifty-two  assistant  surgeons,  and  one  medical  store-keeper.  Dur- 
)g  the  past  year  one  surgeon  and  one  assistant  surgeon  have  died, 
nd  three  assistant  surgeons  have  resigned;  leaving  at  present  sixty- 
)nr  vacancies  in  the  corps,  viz :  two  assistant  medical  purveyors,  five 
atgeons,  fifty-six  assistant  surgeons,  and  one  medical  store-keeper. 

J.  K.  BARNES, 
Surgeon- Oeneraly  U.  8.  A. 

To  the  Hon.  the  Secretary  of  War. 

r  foreign  national  museums,  and  the  large  sums  annuaUy  voted  them,  the  progress 
Bre  accomplished  would  be  appreciated,  the  results  being  possible  only  because  the 
kbor  has  been  performed,  as  incidental  to  their  legitimate  duties,  by  those  already  in 
le  Government  service. 

I  have  restricted  myself  to  a  concise  statement  of  the  importance  of  the  proposed 
^talogne.  Should  the  members  of  the  committee  desire  more  details,  I  would  respect- 
illy  suggest  that  Assistant  Surgeon  Otis,  who  is  familiar  with  them,  should  lA;  granted 
hearing  before  the  committee. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

J.  K.  BARNES, 
Surgeon-General  United  States  Army, 
Hon.  John  Coburn, 

Chairman  Committee  on  Military  Affairs. 


War  DEPAR-nvfENT,  Surgeon-Gkneral's  Office, 

fTashington,  D.  C,  January  24,  1873. 
Sir  :  I  have  the  honor  to  forward  the  following  estimate  of  cost  of  printing  and 
nding  Catalogue  of  the  Anatomical  Section  of  the  Army  Medical  Museum,  viz  : 

For  1,000  copies : 

lates  and  wood-cuts * : $20,000 

iper,  colnposition,  and  printing 2,700 

Indiug,  in  cloth 1,000 

inding,  in  leather 2,500 

For  5,000  copies  the  cost  will  be : 

>r  plates $38,000 

iper,  composition,  and  printing 7,500 

inding,  in  cloth 5,000 

inding,  in  leather 12,500 

>tal  cost,  1,000  copies,  in  cloth - 23,700 

>tal  cost,  5,000  copies,  in  cloth 50,500 

Very  respectfully,  your  obedient  servant, 

J.  K.  BARNES. 
Surgeon-General  United  States  Army. 

Hon^OHN  COBURX, 

Chairman  Military  Commiiiee  House  of  Representatives, 
The  committee  recommend  the  passage  of  the  accompanying  bill. 
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Paymastee-Genbeal's  Office, 

Washington^  October  10, 1873. 
3iE :  I  have  the  honor  to  submit  my  annual  report  of  the  transactions 
the  pay  department  of  the  Army  for  the  last  fiscal  year  ending  30th 
ne,  1873. 

Cabular  statements  herewith  inclosed  show  in  detail  the  fiscal  oper- 
ons  of  the  department  for  that  year,  summarily  stated  as  follows : 

RECEIPTS  AND  DISBURSEMENTS. 

AD(e  on  hand  at  beginning  of  fiscal  year,  ( Joly  1, 1872) $2, 289, 221  94 

reived  during  fiscal  year  from  Treasary 14,008,477  95 

5eivedfix)m  soldiers^  deposits 209,850  38 

(ceUaneoas  receipts , 221,079  32, 

Total 16,728,629  59 

bursed  to  the  Army $11,056,522  35 

bursed  to  the  Military  Academy 176,010  97 

bnrsed  on  Treasury  certificates -..       1,936,230  16 

Total  disbursements 13,168,763  48 

plus  funds  deposited  in  Treasury 1,188,467  30 

kcellaneous  receipts  deposited 218, 407  00 

ance  in  hands  of  paymasters  Jdne  30,  1873,  to  be 

ccounted  for  in  next  report 2,152,991  81 

Total 16,728.629  59 

rhe  most  important  matter  which  it  is  my  duty  to  bring  before  you 
bhe  imperative  necessity  of  more  paymasters.  The  sixth  section  of 
)  act  of  3d  March,  1869,  forbids  any  appointments  and  promotions  in 
^  staff  of  the  Army  until  further  legislation.  The  thirty-first  section 
the  act  of  7th  July,  1838,  forbids  the  detail  of  officers  of  the  Army  as 
Aug  paymasters.  Thus  the  Pay  Department  has  not  the  resources  of 
)  Quartermaster's  or  Subsistence  Departments ;  for  detail^  for  tem- 
rary  duty  in  those  departments  have  always  been  made,  as  also  for 
Y  of  the  other  departments  of  the  staff. 

Fhere  are  now  sixteen  Tq<^ancies  in  the  Pay  Department  under  the 
janization  provided  by  the  act  of  28th  July,  1866,  two  in  the  rank  of 
utenant-colonel  and  fourteen  in  the  rank  of  major,  five  of  these  va- 
Qcies  occurring  since  my  last  annual  report.    The  duties  of  paying 
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tbo  troops  during  the  last  year  bave  been  performed  in  as  satisfac 
a  manner  as  could  be  expected,  considering  the  reduced  number  of 
masters.  I  shall  do  but  simple  justice  to  them  when  I  say  that 
have  faithfully  and  efficiently  discharged  their  duties,  oftentimes  in 
remote  and  exposed  regions  on  the  frontier.  One  excellent  officei 
been  lost  at  sea  and  two  attacked  by  robbers  (fortunately  foiled  in  1 
audacious  attempts)  during  the  last  year,  which  facts  exhibit 
dangers  incident  to  their  tours  of  duty.  The  War  Department  sh 
have  it  in  its  power  to  give  respite  and  relief  to  many  on  remote 
tions,  which  can  only  be  accomplished  by  an  increase  of  the  numb< 
paymasters.  But  without  reference  to  those  considerations,  an  inci 
is  needed  for  the  absolute  wants  of  the  service. 

I  recommend  that  the  number  of  paymasters  be  now  establish^ 
fifty-two  instead  of  sixty  as  provided  by  law  in  the  eighteenth  se< 
of  the  act  of  28th  July,  1866,  and  a  repeal  of  the  interdict  upon  f u 
appointments  and  promotions.  It  is  but  just  that  the  power  of  pr^ 
tion  should  be  restored  to  the  Executive ;  for  what  is  an  army 
staff  corps  good  for,  in  which  the  principle  of  promotion  is  not  re 
nized  t 

I  recommend  that  a  greater  period  than  thirty  days  be  allowed  t 
officer  on  leave  of  absence  without  reduction  or  pay.  Thirty  < 
barely  suffices  to  enable  an  officer  to  travel  from  remote  departmen 
the  East  and  return.  By  the  eleventh  section  of  the  act  of  20th  J 
1864,  it  was  enacted  that  "  leave  of  absence  for  other  cause  than  i 
uess  or  wounds  may  be  allowed  an  officer  by  order  of  his  proper  ( 
mander,  without  deduction  from  his  pay  and  allowances :  Prov\ 
That  the  aggregate  of  suc)i  absence  shall  not  exceed  thirty  days  in 
one  year."  A  previous  act  (of  3d  March,  1863)  provided  that  th 
duction  should  be  one-half  the  pay  and  allowances  of  the  officer.  ^ 

The  only  other  legislation  concerning  the  Pay  Department  whi 
recommend  is,  that  the  p^y  of  paymasters'  clerks  should  be  incres 
It  is  now  $100  per  month.  A  large  share  of  their  duties  is  dischai 
in  regions  where  the  journeys  are  arduous  and  very  dangerous — ^regi 
too,  having  many  attractions  to  draw  them  from  our  employment, 
superior  pay  enjoyed  by  clerks  of  the  Quartermaster's  and  Subsist 
Departments  has  often  worked  to  the  injury  of  the  Pay  Departn 
Expert  clerks  of  this  Department  have  resigned  and  gone  into  t 
Departments.  This  is  but  the  natural  effect  of  inadequate  cpmpe 
tion  and  of  the  existing  inequalities. 

The  acts  of  15th  May,  1872,  concerning  the  pay  of  the  enlisted  i 
and  establishing  a  system  of  deposits,  have  signally  ameliorated  t 
condition.  But  they  have  not  yet  reduced  the  number  of  desertion 
much  as  we  had  hoped.  Still  the  number  of  desertions  in  the  Arm; 
the  fiscal  year  ending  30th  June,  1873,  was  five  hundred  less  than  ii 
previous  year,  and  one  thousand  less  than  in  the  year  ending  30th  J 
1871.  It  would  be  diflicult  to  devise  legislation  better  calculated  1 
those  acts  to  encourage  re-enlistments,  reward  faithful  service,  and 
minish  desertions.  It  may  require  the  experience  of  several  year 
develop  their  full  effect  upon  the  rank  and  file  of  the  Army.  Som 
the  company  commanders  represent  that  the  interest  given  for  dep( 
should  have  been  established  at  6  per  cent.,  instead  of  4  per  cent., 
annum. 

I  append  to  this  report  a  table  exhibiting  the  average  amount  of 
posits  per  company  during  the  fiscal  year  ending  June  30,  1873,  in 
various  militaiy  departments.  From  this  it 'appears  that  the  lar 
amount  of  deposits  per  company  was  in  the  Department  of  Ariz 
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iz,  $1,583;  next,  iu  the  Department  of  the  Columbia,  $717  per  corn- 
any.  In  these  departments  there  was  the  gr^test  amount  of  field  op- 
rations,  the  troops  being  in  campaign  against  the  Apaches  and  Modocs. 
This  shows,  as  I  expected,  that  in  time  of  war  the  most  deposits  will 
e  made  by  the  enlisted  men.  During  the  civil  war  such  a  system  would 
ave  given  the  Government  the  handling  of  many  millions  for  years, 
during  the  last  years  of  the  war  there  were  at  least  about  14,000  com- 
anies  of  troops  employed.  This,  at  the  rate  of  $1,500  deposited  by 
ich  company,  would  have  made  $21,000,000  per  annum. 
During  the  year  ending  31st  August,  1873,  $246,643  (or  an  average 
Kceeding  $20,000  per  month)  have  been  deposited,  the  use  of  which  the 
overnment  will  have  for  an  average  period  of  about  two  and  one-half 
ears. 

Respectfully  submitted.  . 

BENJ.  ALYORD, 
Paymaster-General  United  States  Army. 

The  Hon.  the  Secretary  of  War. 


C. — Soldier^  deposits  in  the  fiscal  year  ending  June  30, 1873. 


DepartmoDt. 


Number  of 
troops. 


Amount. 


Average  de- 
posit per 
oompaDj. 


apartment  of  Arizona 

spartmont  of  the  Columbia . 
apartment  of  the  Missouri . . 

apartment  of  Dakota 

Bpartment  of  Texas 

apartment  of  the  Platte 

apartment  of  California 

spartment  of  the  South 

apartment  of  the  Gulf 

apartment  of  the  Lakes 

apartment  of  the  East 

aehington,  D.  C 


Total. 


24  oompanies 
31  companies 
53  companies 
66  companies 
78  companies 
70  companies 
80  oompanies 
38  companies 
30  oompanies 
14  companies 
33  companies 


$37,991:99 

15. 058  75 

33,548  70 

35,443  75 

36, 308  01 

32,377  66 

5,668  75 

9. 491  50 

3,173  00 

830  00 

900  34 

65  00 


$1,583  00 
717  08 
625  83 
537  03 
465  48 
468  54 
383  43 
349  77 
158  60 
59  38 
28  13 


435  companies 


309,850  38 


462  26 


BENJ.  ALVORD. 
Paymaster-General  United  Statee  Army. 
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Statement  allowing  ike  amount  in  (he  hands  of  each  of  the  disbursing  officers  of  the 
from  the  Treasury  or  turned  over  by  other  agents,  during  the  fiscal  year  ending  Jun 
or  replacement  in  the  Treasury,  and  the  balance  remaining  unaccounted  for,  to  be  ap 


Paymasters. 


Balances  in 
hands  of  pav 
masters  ana 
nuacconnted 
for  July  1, 
1872. 


Aisiftant  Paj/masteri-Qeneral 

Nathan  W.  Brown 

Daniel  McClnre 

Deputy  Paymcuter-General. 

Gary  H.  Fry* 

Paymatters. 

Franklin  E.  Hunt 

Henry  Prince 

Samnel  Woods 

Angustas  H.  Seward 

Robert  A.  Einzie 

George  L.  Febiger 


David  Taf^gart. . 

Henry  C.  Pratt . 
Simeon  Smitti... 


Charles  T.  Lamed  .... 

Edward  Wright 

John  P.  Bma 

Rodney  Smith 

Joseph  H.  Eaton. .. . . . 

James  B.  M.  Potter. .. 

George  P.Ihriet 

WiUiam  A.  Backer... 
Robert  C.  Walker  .... 
William  H.  Johnston  . 

William  R.  Gibson.... 


Charles  J.  Spragne. . . . 

Thomas  H.  Halsey.... 
William  B.  Rochester. 

Henrv  B.  Reese 

Nicholas  Vedder 

Edwin  D.Jadd 

Valentine  C.  Hanna. . . . 

William  Smith 

Charles  M.  Terrell 

Thaddens  H.  Stanton . 

George  E.  Glenn 

Brants  Mayer 

James  W.  Nicholls 

Robert  D.  Clarke 


Jamea  H.  Nelsont 

John  S.  Walker^ 

Charles  W.  Wingard. 
James  P.  Canby 

P.  P. O.Hall., 

George  W.  Canbee.... 
Edwin  H.  Brooke  ... 

Israel  O.  Dewey 

James  R  Hears 

Robert  Morrow 


Asa  B.  Carey 

William  P.  Gould. 


Frank  Bridgeman. 
David  TaTlor... 
V.  S.  Eggleston . 


Remitted  fh>m 

the  Treasary  in 

the  year  enoiug 

June  30, 1873. 


1186, 997  91 
4, 345  36 

197,491  67 

176, 799  66 

38,639  08 

101, 416  13 
94,556  60 

87,011  17 

9,096  52 

79, 144  66 
39,690  01 


107, 165  02 

86,194  80 
14,609  15 
6,633  08 


102,471  41 
58,529  67 
15,  531  47 
45, 151  45 


38,791  27 
16, 049  24 


4, 
80, 
21, 
40. 

8, 
37, 
85, 
70, 

2, 
27. 

2, 
75, 
52, 


462  41 
440  67 
398  34 
749  48 
853  98 
630  06 
152  58 
119  52 
514  96 
477  14 
976  98 
906  96 
880  25 

836  46 


11,061  82 

13, 669  51 
16.239  55 

70, 610  42 

3,568  51 
48,696  93 
44. 151  44 
12,867  48 

6,035  59 

23,033  68 
52,784  89 
32. 044  07 
37,691  63 
28.422  31 


12, 11.3, 849  86 
1,396,000  00 

790,033  88 
1, 549, 000  00 


142,500  00 
1, 216, 400  00 

128,000  00 
445, 000  00 

145,250  00 

324,900  00 
1, 134, 740  00 

3,689  78 


1, 538, 597  69 


21,000  00 
1,361,000  00 


55,059  82 


87,500  00 


534,953  92 


651, 000  00 
237,238  00 


233.765  00 


Total !  2,289.221  94  ,     14,008,477  95 


Transferred 
m)m  other  pay- 
masters. 


$170,476  88 
117, 621  68 

6.000  00 

8,517  46 

575, 895  60 

457,641  19 
161, 055  12 

129, 199  78 
96,797  23 

188, 450  00 

66.  744  69 
169,260  65 

3,200  00 

669,028  72 
185, 884  46 
271, 071  07 

87, 977  03 

836,923  08 
34,800  97 
206,688  96 
220,220  77 
204, 472  00 

138, 621  52 

329. 542  11 

66, 048  42 
364, 745  83 
152, 980  25 
319. 010  39 
189.961  11 
206,  803  18 
336, 380  69 
467,822  96 
272,218  93 
217,  875  70 
123,500  00 
300,070  44 
103, 645  55 

104,654  60 

66,773  35 

61, 948  00 
296,699  81 

313.441  46 

417, 833  89 
275,806  55 
269, 850  67 
350, 3T7  79 

147, 162  37 

188. 161  22 
206,419  27 
180.  742  43 
243,083  06 
105, 289  97 


Received 

ftx>m  other 

sources. 


1259  63 
6,829  82 
1,966  95 


1  91 

5  83 

5, 327  51 

2. 040  81 

1,265  88 

10 

3,054  25 

40  22 

4,074  79 

;     8  74 

829  04 

1,  750  62 

1, 499  33 

:   108  28 

>   119  11 

4, 128  72 

369  88 

3,347  11 

:   823  00 

I   556  97 

1,963  39 

135  63 

2,220  58 

2,811  73 

2,561  69 

;  -   31  60 

7, 575  78 

253  10 

3, 521  20 

676  76 

10,221  68 

5.  078  14 
3, 119  26 
7, 798  17 
1, 758  03 
5,858  70 

8.  455  13 

9.  593  47 
10.697  53 

2,955  28 

6. 616  05 

3,566  07 

337  92 

9,  713  32 

114  00 

388  80 

539  50 

8,121  83 

50  00 

14,  602  10 

7, 534  70 

8,090  18 

6,401  66 

5, 072  89 

;    34  39 

6,  852  42 
3,262  39 
2,885  29 
4,838  30 
4.  645  78 
1,  716  98 


11,105,398  86  221,079  32 


'  Died  March  5.  l57X 


t  Resigned  July  1,  1873. 
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partment  and  unaccounted  for  on  tM  Ut  of  July,  1S72;  ths  am{funt  remitted  to  each 
r3 ;  the  amount  acoo^nicd  for  hy  accounts  and  vouchers  of  expenditures,  or  by  tranter, 
unpaid  dues  for  service  rendered  in  the  fiscal  year  ending  June  30,  1873. 


AmooDt  re 
Bxpenditores.  placed  in  the 
Treasury. 


Amotmt  of 

mLsoeUane- 

ons  reoeipU 

deposited. 


Transferred  to 
other  paymas- 
ters. 


Total  amount 
aoooonted  for. 


Balance  in 
hands  of  pay- 
masters 
June  30, 1873. 


$614, 644  88 
145,3£b65 

9,406  02 

5, 415  61 

515.  S86  10 
279,092  40 
133,394  03 

943,180  69 
396, 410  31 

80,677  78 

150.843  03 
310, 130  05 

36,348  13 

658.:i04  4ff 
150.769  75 
168.033  06 

1,368,847  96 

144,643  50 
37,108  63 
170,614  54 
303.855  50 
148. 849  91 

345,746  98 

104,846  93 

58,860  60 
403,071  61 
141. 335  00 
899.314  45 
134.197  94 
357.604  93 
360,504  65 
307.805  33 
755, 163  15 
194,633  00 
117, 058  83 
310, 585  43 
640,338  43 

il47,^84 

58,315  53 

61,603  38 
350,601  75 

367,539  51 

879.791  34 
879.597  06 
850.379  34 
313,845  75 

943,650  57 

134,953  75 

110,  439  75 
144,457  72 
187, 607  79 

111.  095  89 


•89,000  00 
51, 610  92 

208,785  65 
170, 893  89 


55, 13!^  92 
115, 069  89 

16,583  36 
6,911  44 

68.349  80 

33,500  00 
48, 710  76 


979  71 

485  00 

85,000  00 


391  00 


90,000  00 

31,300  05 

144  46 

38,000  00 

4  10 

35,108  63 


100  80 

8,000  00 

5,568  09 

8,574  18 
346  40 

11,837  98 
4.113  80 

10,300  87 

3,000  00 

14,906  60 

53  30 


•6.839  82 
1,966  95 


1  91 

5,337  51 
8,040  81 
1,365  88 

3,054  35 
4,074  99 

839  04 

1,750  69 
1,499  33 

119  11 

4,138  72 

369  88 

3, 347  11 

556  97 

1,963  39 
135  63 
8,820  58 
3,811  73 
8,561  69 

7, 575  78 

3,581  90 

676  76 
10,921  68 
5,078  14 
3.119  96 
7,798  17 
1,758  03 
^858  70 
8,455  13 
9,593  47 
10,697  53 
9,955  98 
6,616  05 
3,566  07 

9,107  81 

388  90 

539  50 
8,11^  83 

14, 609  10 

7,534  70 
8,090  18 
6,401  66 
^079  89 

6,859  49 

3.369  30 
9,885  29 
4.838  30 
4, 645  78 
1, 716  08 


$1,591,628  53 
1, 137, 507  03 

775,333  88 

1,453,936  86 

50,959  34 

398. 614  08 

1, 048, 033  35 

199  15 
999,578  80 

964,331  57 

903,539  17 
951,184  84 

77.934  9f 

36,964  06 
40,723  86 
84,354  01 

90, 171  34 

97,499  98 
60,  T77  01 
29,357  58 
36,300  00 
47,755  70 

1.031,965  33 

304,447  10 

18,180  77 

54,319  06 

32,999  54 

8,060  69 

3. 131  13 

63,465  33 

149, 774  39 

66,679  84 

58,007  46 

96, 788  31 

3,083  94 

94,671  88 

193,977  85 

1,185  37 


6,000  00 

64.349  07 

79,301  95 

193.134  59 
1. 613  30 
9,400  00 
8,216  99 

106,966  77 

63,966  35 
83,156  99 
94.511  00 
35,988  57 

16.350  00 


19,303,103  23 
1,336.418  54 

993,595  55 

1,030,948  37 

370,879  95 

664, 873  21 

1,297,609  55 

963,949  35 
536,975  34 

41i 188  19 

397.635  82 
1,305,534  98 

114,303  19 

699.397  94 
300,863  49 
356,503  89 

1,460,001  97 

339.106  96 
98,031  97 
902,098  70 
233,258  32 
199, 167  30 

1,475,887  39 

344,905  98 

71,889  50 
498, 619  35 
178,706  78 
335,556  96 
145,130  86 
322,838  39 
416,338  54 
383,030  19 
824,764  08 
333,118  04 
128,665  44 
341,873  36 
767, 173  35 

357,564  02 

58,603  73 

76, 716  06 
323,413  05 

361,433  56 

410. 460  63 
300.538  93 
979, 294  70 
387, 135  16 

356,498  76 

313,  !i93  76 
196, 471  86 
176, 807  02 
243, 448  74 
129,215  17 


1176, 876  96 
83,710  45 


104,070  76 

49,974  33 
39,034  91 
195,814  88 

96^560  95 
18,998  49 


29,450  50 


31,840  97 

M7,953  49 

14,995  93 


46,197  31 
39.475  78 
10,143  39 

75,753  54 
*7,471  19 


19, 710  65 

4,364  95 

97,597  17 

63,457  00 

11,699  96 

94,395  60 

172,630  95 

5,537  69 

36.208  58 

3,968  57 

45,796  09 

43,984  59 

116, 611  75 

91,15V 

1,819  95 
475  64 

43,558  49 

98,543  47 
41,001  14 
53,187  71 
43,183  00 

90,036  71 

11,734  53 
71,361  19 
47,655  93 
45,306  98 
13,398  09 


13, 168, 763  48 


1, 188, 467  30 


918,407  00 


11,105,398  86 


95, 681, 036  64 


9, 192, 991  81 


*  $603  51  of  misoeUaneous  receipts  not  deposited. 


15  W 


^  Lost  at  sea  January  27, 1873. 
BENJ.  ALVORD. 

FaymatteT'Oeneral,  V,  8.  A, 
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Statement  of  the  account  of  the  Pay  Department  wUh  the  several  app\ 


.  Appropriations. 

h 
i- 

0  P, 

Ill 

PI 

Itl 

III 

< 

Definite. 
SnbflistoDce  of  officers 

#1, 044, 142  99 

594.135  93 

816, 393  41 

385,518  19 

14, 706  58 

34G  54 

143,876  98 

3.514.430  39 

883. 136  17 

188.083  03 

4,874.877  68 

143,986  89 

1.987.805  93 

7,483  78 

'     64,695  75 

4,436,480  80 

464,610  67 

81,734  11 

11,015  00 

«2, 632,8 
13.4 

"FoTB^  for  offii^rs'  honM^ 

Pay  in  lien  of  clothing  officers' 
servants 

696 

Pay  to  discharged  soldiers,  cloth- 
inic  not  drawn 

85,0 

SnbsiBtence  of  officers  at  Military 
Academy 

Pay  in  lien  of  clothing  officers' 
servants  at  Military  Academy  . . 

Pay  of  two  and  three  years'  vol- 
unteers   

1, 477  17 

16, 475. 4 

3,896^8 

Bounty  to  volonteers,  widows,  and 
leg^  heirs 

Pay  of  militia  and  volunteers 

Pay  and  boonty,  officers  and  men, 

Department  of  Missouri 

Pfty,  &0  ^je  hundred  days' volun* 
teers  

283,4 

500,0 

10 

Bounty  to  volunteers  and  regulars 
on  oalistment 

2,582,1 

Forage     for    officers'  horses  at 

Military  Academy 

Incidental  expenses  of  Quarter- 

65  22 

8,666  02 

299  94 

850  40 

Pay  of  the  Army  prior  to  July  1, 

$17, 756  94 

1,189,9 

Pay  of  the  Military  Academy 
prior  to  July  1, 1871 

gage  prior  to  July  1, 1871 

18,1 

Total 

17, 847, 178  46 

17, 756  94 

11, 780  81 

87, 616, 6 

* 

ForJUeal  ytar  ending  Jum  30, 1872. 
Pav  of  tfhf^  Armv   

630.398  38 

025  50 

90  39 

47,775  50 

1, 177, 149  59 

19,924  17 

86  01 

4,000  00 

81,183  61 

8,184  36 

134  75 

1,498  85 

Mi^!e^.^r.:::::::::.:::::::. 

'General  expenses - 

16,000  00 

Pay  of  the  Mmtary  Academy 

Total r 

678,883  77 

6,000  00 

1.201,099  77 

24,990  97 

Tor  Jiacalyeair  ending  June  30, 1873. 
Pavof  the  Armv 

18,105,591  38 
315,000  00 
175, 000  00 
828,937  50 

19,898  08 

11,549  67 

,    549  60 

4  19 

16  19 

SSsage .;.:!!?:.:::::;::::::::::: 

P%y  of  tlv^  Military  Acadf^my 

1^      Total 

13.818,528  82 

19,898  08 

12,119  65 

.... 

Bminfy  act  July  88, 1866 

11,144.736  11 

88,000  00 

500  00 

Traveling    expenses.    California 
and  Nevada  volunteers 

Traveling  expenses.  Michigan  vol- 
unteers   

Total 

11.173.336  11 

..... .A 

AggrtgaU, 

18,586.056  83 

12,834,528  82 
11.173,836  11 

1,838,754  79 

48,891  43 

27,616,6 

Indefinite  appronriatlons 

*  , 

Total 

18.596,056  83 

23,997.764  93 

1,338,754  79 

48,891  43 

27,616,1 
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IS 

1 

Amount  df  awn  by 
requisitions    of 
Pay     Depart- 
ment. 

Amount  drawn  by 
requisitions    of 
War     Depart- 
ment. 

Amount  drawn  by 
debit    requisi- 
tions in   settle- 
mentof  accounts. 

H 

1 

1133  13 
3  50 

«3, 677, 505  65 
607,545  90 

916.404  64 

410,518  19 

14,706  58 

346  54 

16,652.782  42 

7,416.695  04 
566,613  64 

188,988  03 

4,774,877  68 

143,986  50 

4,570.099  58 

7,433  78 

64^760  97 

5,653,133  58 

464,910  61 

100,087  11 

$1,001,698  67 
757  80 

139.735  66 

99,671  30 

7,893  16 

186.736  83 

$1, 088, 429  49 
757  80 

181, 904  37 

199,499  29 

7, 893  16 

12,569,076  16 
606,788  10 

34,500  97 

211,018  90 

4  27 

42, 178  71 
106,888  09 

6.813  42 

-v 

1,972  38 
5,360  47 

• 

346  54 

1373,873  10 
1. 077, 577  90 

4, 196,  n3  88 
4.705,614  35 

3,336  76 
1,516  75 

4,403,823  74 
5,784,709  00 

12,248,958  68 

1,631,986  04 
566,613  64 

188,982  03 
500,000  00 

4,374,877  68 

16,444  81 

138  00 

4,274,877  68 

16,802  27 

198  00 

30 

• 

168  00 

5983 

297  64 

127, 184  32 
4,569,971  52 

7,429  78 

3,671  49 

3,543,511  19 

334.653  64 

4.318  73 

2,671  49 

2,964,398  46 

334,653  C4 

4,218  73 

62,069  48 

341  48 

27,000  00 

39i887  27 

2,688,725  06 
130,256  97 

95,868  38 

7.891  33 

45^531,269  41 

1.378,510  83 

17.350.574  86 

635,689  04 

19,964,767  19 

26.966.509  29 

12 

1, 838, 725  70 

33,734  03 

6,341  15 

53,373  75 

34,000  00 

307.937  40 

284  64 

332,223  04 

1. 496, 503  66 
29,734  03 

6,090  30 

6,090  39 

ISO  76 

53,273  75 

12 

1,910,974  63 

30.090  39 

307,937  40 

284  64 

338,313  43  |  1.578,6a2«> 

12,137,039  30 
315, 549  60 
175,004  19 
288,953  60 

11,380,993  54 
389,133  20 
139.250  00 
179,000  00 

90.058  43 

1.033  00 

11,312,073  97 
289,133  30 
139,350  00 
179,000  00 

824,965  33 

26, 416  40 

.35,754  10 

43,953  60 

18,850,546  78 

11,828,376  74 

90,058  43 

1.022  00 

11,919,457  17    981,089  61 

2,387  80 

11,177,133  91 

38,000  00 

500  00 

563,000  00 

38,00000 

500  00 

10,613,351  61 

1,779  30 

11, 177, 133  91 

38,000  00 

500  00 

3,387  80 

11,305,633  91 

591.500  00 

10.618,351  61 

1,779  30 

11.905,693  91 

7,80145 
3,387  80 

60,898,790  83 
11,305,623  91 

13,336,977  95 
501,500  00 

17, 64a  570  09 
10,613,351  61 

636,988  68 
1,772  30 

31,592,536  78 
11,206,623  91 

28,770,254  10 

0,379  35 

71.498,414  73 

13,838,477  95 

88,860,931  70 

638,760  98 

42,728,160  63  198,770,254  10 

BENJ.  ALVORD, 
Paymatter-Gtnernl  United  8Mte»  Armym 
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REPORT 

OP 

THE  CHIEF  SIGNAL-OFFICER 


War  Department, 
Oppiob  op  the  Chiep  Signal-Oppicer, 

Washington,  D.  0.,  November  1, 1873. 
Sir  :  Iiistructiou  in  military  signaling  and  telegraphy  has  continued* 
iriug  the  past  year  at  the  Signal-School  of  Instrnction  and  Practice  at 
jrt  Whipple,  Va.  t  ^v>  -*1 

One  of  the  officers  at  the  Military  Academy  at  West  Point  is  designated 
I  instructor  of  military  signals  and  telegraphing,  bnt  no  report  has  been 
ceived  from  him,  and  it  is  not  known  what  proportion  of  study  and 
'actice  is  allotted  the  several  branches  under  his  charge.  Experience 
ads  to  the  belief  that  the  whole  time  of  a  skilled  and  industrious  officer 
[>nld  be  occupied  by  a  course  of  instruction  of  the  cadets  at  West  Point, 
hich  should  insure  to  them  that  proficiency  in  military  signaling  ana 
legraphy  requisite  to  maintain  equality  in  these  branches  with  the  of 
jers  of  European  services,  or  to  be  of  any  practical  value  to  the  Army 
'  the  United  States.  The  recommendation  made  in  previous  reports 
[at  more  special  instruction  at  the  Military  Academy  should  be  pro- 
ded  for,  with  a  merit  value  affecting  the  standing  of  the  cadets,  is  re- 
)wed,  and  it  is  also  suggested  that,  to  secure  accuracy  and  uniformity, 
e  officer  to  be  in  future  charged  with  that  instruction  should  have 
issed  the  course  at  Fort  Whipple.  There  has  been  a  partial  instruc- 
jn  in  the  Department  of  theMissouri,  under  the  charge  of  Second  Lieut, 
bilip  Beade,  Third  United  States  Infantry,  and  acting  signal-officer  of 
lat  Department.  Although  this  officer  has  not  had  the  advantage 
'  the  tourse  provided  at  Port  Whipple,  his  industry  and  zeal  have 
^n  attended  with  good  results.  His  reports  show  fifty  five  officers  to 
ive  been  fully,  and  ninety-seven  partially,  instructed,  and  one  hundred 
id  two  enlisted  men  fully,  and  three  hundred  and  ten  partially,  in- 
ructed  during  the  year. 

The  only  full  and  regular  course  of  instruction,  that  at  Port  Whipple, 
M  continued  to  be  under  the  immediate  direction  of  Pirst  Lieut.  G.  E. 
Ubourne,  Second  CTnited  States  Artillery,  acting  sigiial-officer,  who 
BUS  proved  faithful  and  efficient. .  The  report  of  commissioned  officers 
istructed,  (six  in  number,)  with  their  respective  amounts  of  field-prac- 
ce,  is  given  in  Papers  1  and  2,  hereto  attacjied.  The  number  of  private 
^Idiers  instructed,  as  candidates  for  promotion  to  the  grade  of  observer- 
Tgeant,  has  been  sixty-seven,  and  of  those  instructed  as  assistants  to 
^server-sergeants,  one  hundred  and  twenty-seven.  The  details  of  their 
istruction,  examination,  promotion,  and  duty  are  presented  in  Papers 
and  4. 

The  Signal-School  of  Instruction  and  Post  of  Fort  Whipple,  Va.,  has,, 
oring  the  year,  assumed  a  character  of  permanence  which  has  been 
uch  desired.    New  barracks,  a  mess-hall,  a  guard-house,  and  stables 
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have  been  erected ;  and  two  buildings  for  officers'  qnarters,  a  bnil 
for  the  purposes  of  instmction,  and  a  wagon-shed  for  the  field-teleg 
train,  are  in  progress  of  construction.  The  hospital  has  proved  a 
for  the  requirements  of  thi^  command,  and  has  been  well  managed  u 
the  charge  of  Acting  Assist.  Surg.  L.  W.  Eitchie.  A  large  amoui 
work  has  been  performed  in  the  leveling  and  preparation  of  the  gn 
occupied  by  the  old  fortifications.  To  complete  the  equipment  of  the 
in  addition  to  the  need  for  a  commissary  and  quartermaster  store-h( 
3,  wagon-shed  for  quartermaster  wagons,  and  stabling  for  necef 
public  animals^  a  pressing  want  is  fdt  for  officers^  quarters,  those 
provided  not  being  sufficient  for  the  number  of  officers  regularly  ou 
and  under  instruction.  The  Fort  has  become  of  interest  to,  and  ii 
quently  visited  by,  distinguished  American  citizens  and  officers  of  foi 
governments.  It  is  desirable  that  the  War  Department,  always 
sidered  responsible  tor  its  existence,  should  provide  for  it  as  a  credit 
and  representative  post.  The  care  of  the  Secretary  of  War  has 
.already  directed  to  the  comfort  of  the  enlisted  men.  His  favorable 
'sideratioD  is  now  asked  to  secure  the  requisite  accommodation  foi 
officers  and  the  protection  of  the  public  property. 

The  field-telegraph  train  has  been  greatly  improved,  and  drills 
it  are  regular  and  satisfactory,  having  been  under  the  special  dire< 
of  First  Lieut.  £.  P.  Strong,  Fourth  united  States  Artillery,  acting 
nalofficer,  who  ha^,  during  the  year,  been  in  immediate  charge  of 
post,  and  has  shown  much  energy  in  the  performance  of  the  duties 
flded  to  him.  The  other  drills  of  the  signaLservice  detachment, 
«ignal  equipments,  and  with,  as  well  as  without,  arms,  have  been  thoro 
and  through  increased  facilities  as  well  as  numbers  discipline  has 
advanced.  The  system  of  duty  and  practice  at  Fort  Whipple  givei 
military  training  necessary  for  the  duties  of  the  signal-service,  ai 
imparts  the  accurate  understanding  of  the  special  branches  for  whi 
has  been  established.  It  is  the  sole  place  in  the  United  States  where  e 
commissioned  officers  or  enlisted  men  can  be  completely  instructed 
tested  in  a  branch  of  the  military  profession  now  recognized  to  I 
prominent  importance  in  time  of  war,  and  of  no  less  utility  in  tin 
peace. 

'  The  study  of  military  signaling  and  telegraphy  requires  that  the 
dent  shall  have  the  example  and  illustration  of  a  skilled  master 
would  be  unwise,  in  providing  for  the  instruction  of  the  Amn^ 
ignore  the  thorough  and  well-appointed  school  already  established, 
to  expect  much  b^efit  from  the  mere  issue  of  text-books  and  e< 
ments,  where  teacher  and  taught  are  alike  ignorant.  The  plau,  at 
time  suggested,  that  post-adjutants  should  become  Instructors, 
proved  a  failure. 

During  the  past  year  a  number  of  officers  have  applied  to  b( 
structed  at  Fort  Whipple;  but  the  absence  of  any  arrangement  fo 
tails  has  prevented,  for  the  time,  a  favorable  consideration  of  i 
requests.  It  is  desirable  that  a  system  of  details  should  be  establic 
The  proper  discharge  of  the  duties  of  the  field  signal-service  sin 
i.  e.,  those  embracing  only  buch  knowledge  of  military  signaling 
telegraphy  as  is  constantly  requisite  at  our  frontier  posts  and  for  lo 
wars,  in  time  of  general  peace,  or  in  the  field  during  war,  requir 
special  tuition  of  at  least  sixth  months'  duration,  and  officers  of  e 
regiment  and  company  ought  to  pass  through  the  course  as  a  pa 
their  requisite  military  study.  The  signal-service  is  an  armed  oi 
ization,  and  often  needs  the  disciplined  use  of  arms.  Drills  with  a 
the  movement  of  armed  bodies,  and  the  care  of  troops  are  as  cong 


Digitized 


by  Google 


CHIEF   SIGNAL-OFFICEK.  233 

mt  a  portion  of  the  duties  at  Fort  Whipple  as  at  any  post  of  the  Army, 
uid  the  officers  ordered  there  need  lose  nothing  of  their  military  pi*ac- 
;ice.  It  is  recommended  that  six  officers,  to  be  selected  by  the  Secretary 
if  War,  upon  the  recommendation  of  their  regimental  and  depart- 
sental  commanders,  be  detailed  for  instruction  in  the  duties  of  the 
'field"  signal-service  alone,  as  distingnished  from  the  full  duties  of 
teit  service.  These  officers  to  rejoin  their  commands  upon  the  comple- 
Jon  of  the  conrse,  their  places  to  be  supplied  through  other  detculs, 
Miblished  in  advance,  in  the  manner  customary  in  details  for  artillery 
nstruotion.    The  time  of  instruction  would  average  about  six  months. 

The  offioeffs  so  to  be  detailed  should,  however,  be'  held  to  be  of  a  class 
listinet  from  those  charged  with  the  ftill  duties  of  the  signal-service. 
Che  fhll  duties  of  th^  signal-service  include  those  applicable  to  peace 
IS  well  as  to  war,  and  to  attiain  profi:ciency  in  them  the  whole  time  of 
m  officer,  during  years  of  study  and  application,  is  requisite.  They 
H>mprise  the  duties  of  tiie  field  signal-service  above  describe,  and 
ilso  all  the  duties  of  the  service  in  relation  to  the  display  of  warning 
signals,  giving  notice  in  advance  of  storms  and  floods.  The  latter  in- 
irolve  the  study  of  meteoric  indications,  and  the  practice  ai;id  habit  of 
controlling  the  organization  spread  over  the  United  States;  of  manag- 
ng  the  taking,  telegraphing,  receipt,  collocation,  and  publication  of  re- 
[>orts  from  the  difiPereiit  stations ;  of  deducing  correct  results  from  them, 
ind  of  giving  necessary  warnings,  by  signals  or  otherwise,  when  dan- 
j^er  threatens.  The  value  of  the  officer  constantly  increases  with  the 
aperience  had  in  the  observation  of  storms,  the  study  of  meteoric  in- 
iications,  and  the  correct  ordering  of  signals.  To  fulfill  it  reliably,  the 
wnployment  of  a  selected  officer,  once  placed  upon  this  duty,  must  be 
[i^rmanent.  Provision  should  be  made  for  such  permanent  employment 
!br  tiie  same  reason  as  it  is  made  for  the  permanent  employment  of  offi- 
aers  of  the  engineers  and  of  ordnance.  It  will  be  fatal  to  the  service 
f  it  is  attempted  to  perform  its  duty  by  temporary  details.  The  detail 
)f  officers  for  the  duties  of  the  full  signal-service,  as  distinguished 
rom  the  field  signal-service,  should,  therefore,  be  regarded  as  almost 
lecessarily  permanent,  and  it  shoula  be  made  with  the  expectation  of 
)eing  permanent,  until  such  time  as  Congress  shall  provide  an  estab- 
isb€>d  organization,  to  prevent  the  accidents  and  imperfect  working  to 
p^hieh  a  temporary  service  is  always  liable.  The  urgent  need  of  such 
eerislatioais  again  presented  for  ^e  consideration  of  the  Secretary  of 
SVar. 

In  the  last  annual  report  mention  was  made  of  the  hardship  in- 
volved in  the  fact  that  the  officers  detailed  for  the  duties  of  this  service 
were  subjected  to  the  misconstruction,  and  sometimes  to  the  injustice, 
>f  those  from  whose  commands  they  are  involuntarily  separate.  Ap- 
[)lications  are  frequently  pressed  to  bring  about  the  relief  of  officers, 
t)y  persons  wholly  ignorant  of  their  duties,  which,  if  successful,  would 
seriously  embarrass  the  execution  of  the  work  required  by  law.  Jt 
>nght  not  to  remain  possible,*  through  neglect  of  legislation,  that  the 
whole  machiuery  of  the  signal-service  should  stop  in  an  hour,  as  might 
ilready  have  happened  had  not  the  wise  discretion  of  the  Secretary  of 
(Var  been  exercised  to  prevent  so  great  a  misfortune.  Justice  would 
teem  to  require  that  a  service  which  has  existed,  and  with  admitted 
^ood  result  to  the  United  States,  for  now  thirteen  years  as  a  temporary 
service,  and  on  which  officers  have  served  coutinuously  through  details 
»f  ten  years'  duration,  in  peace  and  in  war,  living  and  dying  in  this  ser- 
dce  alone,  should  be  held  to  have  established  a  claim  to  permanency. 
iVith  interests  now  depending  upon  its  daily  work  as  great  as  can  by 
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any  possibility  rest  upon  any  otber  branch  of  the  service,  there  is  no 
but  upon  which  it  may  be  embarrassed,  or  even  fatally  crippled,  by 
removal  of  its  skillful  men  at  the  junctures  at  which  their  services 
most  needed.  The  War  Department,  while  held  rigidly  responsible 
the  failuroH  of  the  service,  has  not  yet  been  granted  th^  legislatioi 
provide  for  its  proper  discharge. 

Becruiting  for  assignment  to  the  signal-service  has  been  condu< 
under  the  direction  of  the  War  Department,  that  the  recruiting  offi< 
of  the  general  recruiting  service  at  designated  stations  should  enlist 
order  to  this  office  such  men,  they  passing  the  required  physical  ext 
nation,  as  may  be  presented  to  them  by  the  recruiting  observer 
geants  of  the  signal-service.  While  the  popularity  of  the  service 
been  remarkable,  its  requirements  are  not  always«understood  by  tl 
who  apply  to  be  enlisted.  So  much  trouble  has  been  occasioned  to 
Secretary  of  War  by  recruits  complaining  of  the  military  duties  < 
sidered'bythis  office  essential,  that  a  series  of  circulars  and  instruct! 
shown  in  Papers  5  and  6,  and  paragraph  144  of  Paper  7,  hereto  anne: 
have  been  prepared  and  so  brought  to  the  notice  of  every  applicant 
enlistment,  the  recruiting  sergeant,  and  the  recruiting  officer,  that  ] 
apprehension  seems  to  be  impossible.  •  The  recruits  are  divided 
classes,  those  for  the  "full''  and  those  tor  the  "field  sigual-servi 
The  first  mentioned  are  such  as,  in  the  judgment  of  the  observer 
geant,  after  examination  by  him,  are  fitted  by  education  and  intelligi 
for  the  full  duties  of  the  signal-service,  including  not  only  the  dc 
connected  with  field-signals  and  telegraphy,  but  the  duties  of  obser 
at  stations  of  observation.  These  men  are  placed  on  duty  at  ] 
Whipple,  Va.,  as  private  soldiers  of  the  signal-service  detachment  tl 
stsitioned,  for  at  least  two  months,  after  which  they  have  the  privii 
on  their  own  application,  their  conduct  being  good,  of  appearing  be 
a  board  of  officers  as  candidates  to  be  placed  under  the  tuition  ne 
sary  to  be  assistants  to  observers  on  stations.  Passing  this  examina 
the  soldier  continues  the  course,  still  performing  his  military  do 
until  such  titne  as  he  is  reported  by  the  instructor  competent  to  b^ 
assistant.  He  may  then  be  detailed  on  duty  as  an  assistant  to  an 
server  on  station.  After  six  months'  service  satisfactorily  rendered 
such  assistant,  during  which  time  he  recites  regularly  to  the  obsei 
in  charge,  and  upon  a  favorable  report,  he  may  be  ordered  to  1 
Whipple  to  be  placed  under  the  additional  special  instruction  givei 
candidates  for  the  grade  of  observer-sergeant.  This  additional  inst 
tion  lasts  about  two  months,  during  which  the  candidate  must  serv< 
four  tours  of  guard  duty.  Upon  its  completion  he  is  ordered  befo 
board  of  officers  convened  at  this  office  for  final  examination  on  the 
cial  subjects  of  the  instruction,  and  also  before  another  board  conve 
at  Fort  Whipple  for  report  on  his  proficiency  in  the  drill  (with  and  w 
out  arms)  and  duties  of  the  signal  service  detachment,  and  his  un 
standing  of  the  military  duties  and  responsibilities  of  sergeants  in 
signal-service,  this  examination  embracing  the  more  essential  of  the 
tides  of  War,  Army  Begulations,  and  customs  of  the  service  applies 
to  the  duties  of  the  grade  above  mentioned.  On  passing  both  of  tl 
boards,  the  candidate,  as  vacancies  occur,  is  promoted  to  be  sergean 
the  signal-service,  but,  as  a  rule,  is  obliged  to  serve  one  month  at  ] 
Whipple  before  being  ordered  on  station,  during  which  period,  in  a 
tion  to  his  other  dudes,  he  takes,  under  the  direction  of  the  iustruc 
such  observations  and  makes  such  records  and  reports  as  may  keep 
Camiliar  with  the  duties  of  an  observer. 

Applicants  who,  in  the  judgment  of  the  recruiting  observer-serges 
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^re  not  fitted  by  education  and  intelligence  for  the  full  daties  of  the  sig- 
lal-service,  but  who  are  of  such  ability  and  character  as  to  render  them 
[aalified  for  its  field  duties,  i.  e.,  those  of  field-signals  and  telegraphy, 
»  distinguished  irom  those  including  the  duties  of  observer-sergeant, 
re  presented  to  the  recruiting  officer  for  enlistment  to  and  assignment 
0  the  "  field  signal-service."  The  recruits  so  enlisted  are  not  precluded 
rem  eventual  advancement  to  the  full  duties  of  the  signal-service  and 
promotion,  in  case  they  prove  fit  and  worthy. 

A  division  is  also  made,  after  enlistment,  among  the  private  soldiers, 
}j  which  those  of  good  conduct,  who  pass  specified  examinations  in  ele- 
nentary  education,  military  signaling  and  telegraphy^  and  the  duties 
nd  drill  (with  and  without  arms)  of  soldiers  of  the  signal-service  de- 
achment,  are  announced  as  privates  of  the  first  class,  and  wear  the 
pecial  designation  in  uniform  provided  for  them  in  Gk^neral  Orders  92, 
Var  Department,  Adjutant-General's  Office,  dated  October  26, 1872. 

The  propriety  of  legislation  which  will  establish,  as  a  special  grade, 
hat  of  the  observer-sergeants  of  the  signal-service,  is  urged  upon  the 
onsideration  of  the  Secretary  of  War.  Very  many  of  these  men  have 
nlisted  with  the  hope  that  Congress  will,  in  an  organization  of  the  sig- 
lal-service,  improve  their  position.  This  hope  ought  to  become  a  reali- 
;ation.  The  great  majority  of  the  men  of  this  service  have  enlisted  for 
t  directly  under  the  promise,  authorized  by  the  Secretary  of  War,  that 
hey  shall  not  be  transferred  to  any  other  branch  of  the  Army.  They 
leither  have  nor  would  have  enlisted  under  the  general  recruiting  reg- 
Jations,  and  without  the  promise  above  referred  to  the  work  intrusted 
0  this  office  cofild  not  have  been  done. 

In  this  eonnection  it  is  proper  to  add  that  the  action  of  the  President 
u  the  promotion  of  observer-sergeant  Theodore  Smith  to  a  lieutenancy 
a  the  Army,  for  good  conduct,  has  been  highly  beneficial  to  the  service. 

The  systematic  course  by  which  the  enlisted  men  are  selected,  drilled^ 
xamined,  instructed,  tested  by  practice,  instructed  in  higher  branches, 
^in  examine^l  and  again  tested  before  being  intrusted  with  the  man- 
agement of  stations,  has  thrown  much  labor  upon  the  several  boards  of 
ixamination.  The  preliminary  board,  convened  at  this  office  for  the  ex- 
miuation  of  applicants  to  be  placed  under  the  first  course  of  instruc- 
ion,  is  composed  of  Bvt.  Lieut.  Gol.  Garrick  Mallery,  acting  signal- 
(fficer  and  assistant,  Bvt.  Capt.  H.  W.  Howgate,  acting. signal- 
ifficer  and  assistant,  and  Second  Lieut.  David  J.  Gibbon,  acting  signal- 
officer.  This  board  has  held  a  session  on  every  Thursday  during  the  year, 
^d  has  examined  (including  le-examinations)  three  hundred  and  one 
pplicauts.   • 

Of  the  civilians,  whose  enlistment  depended  upon  the  result  of  their 
xaminations,  eighteen  were  accepted,  a  much  larger  number  being  re- 
acted. The  proportion  of  those  already  enlisted,  whose  examinations 
rere  satisfactory,  has  exhibited  the  good  judgment  of  the  observer- ser- 
[eants  who  selected  them,  one  hundred  and  twenty-one  having  passed 
he  board,  while  bnt  fourteen  are  in  the  list  of  failures,  some  of  whom 
lay  yet  pass  on  another  examination. 

The  board  convened  at  this  office  for  the  examination  of  candidates 
OT  promotion  to  the  grade  of  observer-sergeant  is  composed  of  Bvt. 
iieut.  Col.  Garrick  Mallery,  acting  signal-officer  and  assistant;  First 
iieut.  C.  E.  Kilboume,  acting  signal-officer  and  instructor  at  Fort 
Vhipple;  and  Bvt.  Capt  H.  W.  Howgate,  acting  signal-officer  and 
ssiatant.  This  board  meets  from  time  to  time,  as  the  instructor  at  Fort 
V hippie  reports  candidates  ready  for  examination,  and  has  examined 
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daring  the  year  fifty-two  caudidates,  of  whom  all  bat  two  have  passe 
and  been  promoted. 

The  board  convened  at  Fort  Whipple  for  examination  in  tiie  genei 
daties  of  soldiers  and  non-commissioned  ofQoers^  and  the  special  drill 
the  signal-service  is  composed  Of  First  Lieat.  Geoi^  S.  Grimes,  Secoi 
United  States  Artillery ;  First  Lieat  0.  B.  Kilboarne,  Second  Unit 
States  Artillery ;  and  First  Lieat  0.  0.  Woloott,  Third  United  Stat 
Artillery,  all  acting  signal-officers. 

The  morning  report  of  Fort  Whipple  for  September  30^  inclades  sixtei 
non-oommissioDed  officers  and  one  hundred  and  thirty -one  privates 
X)re0ent  Of  these,  seven  non-commissioned  officers  and  thirty-8ev< 
privates  are  auder  special  instraction. 

The  work  done  at  this  office  has  become  of  large  amount,  comprehen 
ing  many  details.  Never  ceasing  for  a  moment,  it  is  necessary  that  i 
liefs  of  officers  and  enlisted  men  shall  be  so  ai^nged  that  each  shs 
take  up  his  duty  at  a  particular  point  and  p^form  it  in  the  mann 
prescribed.  At  once  the  greatest  expedition  and  minuteness  arei 
quired,  both  of  which  can  only  be  obtained  by  a  number  of  perso 
working  at  the  same  time  on  dififerent  parts  of  the  same  general  dut 
with  a  system  of  checks  and  counter-checks  to  prevent  error,  or  at  on 
to  detect  its  cause  and  the  responsibility  for  it  The  experience  th 
far  obtained  has  resulted  in  the  issue  of  regulations  and  rules  for  t 
government  of  the  office,  (Paper  8,)  to  which  attention  is  invited. 

Bvt  Lieut.  Col.  Garrick  Mallery,  acting  signal-officer  and  assistai 
has  continued  daring  thb  year  to  have  charge  of  records,  general  o 
respondence  and  orders,  with  the  superintendence  of  Enlistments  ai 
other  details  specially  assigned  to  him.  The  various  duties  in  his  ce 
have  been  faithfully  discharged. 

The  correspondence  of  the  office  in  its  several  divisions  is  extensi^ 
forty-six  thousand  four  hundred  and  thirty-two  letters  having  been  sei 
and  two  hundred  and  seventeen  thousand  five  hundred  and  seventy-fi 
received  during  the  year,  the  record  of  which  is  classified  in  Paper 
The  aggregate  of  the  oorrespondence  is  two  hundred  and  sixty -fo 
thousand  and  seven  letters  and  documents  ^nt  and  received,  exclusi' 
of  publications  and  telegrams.  The  numerous  requests  for  informati* 
on  Subjects,  some  only  indirectly  connected  with  the  duties  of  this  offic 
require  of  themselves  much  attention. 

The  office  is  in  communication  with  many  foreign  corresponden 
The  following-named  below  in  order  of  time  are  some  of  those  who  ha^ 
at  their  request,  been  regularly  furnished  with  copies  of  the  weatfa 
maps  and  bulletins,  viz,  Robert  Scott,  esq.,  director  Meteordlogical  Offic 
London,  England ;  Professor  Buys  Ballot  director  Meteorological  1 
stitute  of  the  Netherlands,  Utrecht,  Holland ;  Professor  H.  Mohn,  direct 
Royal  Meteorological  Institute  of  Norway,  Ghristiania,  Norway ;  Capt 
Hofl'meyer,  director  Royal  Meteorological  Institute  of  Denmark,  Gopc 
hagen,  Denmark;  Professor  Dr.  Prestel,  Emden,  Germany ;  Monsieur  Mai 
Davy,  chef  de  la  division  m^t^rologie  de  I'Observatorie  physique  C€ 
tral  de  Montsonris,  Paris,  France ;  Monsieur  Harold  Tarry,  vice-pn 
ident  Meteorological  Society  of  France,  Paris,  France ;  Imperial  G< 
man  Naval  School  at  Kiel,  G^many ;  His  Majesty  the  King  of  Wtlrte 
burg,  Stuttgart,  Germany. 

First  Lieut  Henry  Jackson,  acting  signal-officer  and  assistant,  h 
continued  to  discharge  the  duties  of  property  and  disbursing  officer  wi 
skill  and  industry.  Seven  thousand  nine  hundred  and  eighty-ni 
accounts  have  been  examined  and  settled  in  the  property  division,  < 
eluding  those  of  officers  of  the  Army  responsible  for  signal  proi>er 
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?hich  number  four  bundred  and  seven.  Six  hundred  and  six  instrn- 
Qents  have  been  purchased,  and  six  hundred  and  twelve  issued.  (Paper 
0.)  Lieutenant  Jackson  has  also  continued  the  collection  of  statistics 
o  complete  the  lists  of  elevations  above  sea-level,  requisite  for  the  accu- 
ate  reduction  of  meteorological  observations.  There  have  been  added 
his  year  sixty-three  levels  of  lines  of  railroads  received  from  railroad 
ingineers,  seven  lines  of  levels  received  from  civil  engineers,  fourteen 
evels  collected  from  other  sources. 

The  library  of  the  office  has  been  increased  to  two  thousand  four  hun- 
Ired  and  seventy  bound  volumes,  exclusive  of  two  hundred  and  thirty 
)amphlet8,  and  one  hundred  and  two  maps  and  charts.  The  works  are 
;elected  wholly  for  their  value  to  the  scientific  branches  connected  with 
he  duties  imposed  upon  it,  and  many  of  them  have  been  obtained  with- 
out expense  to  the  United  States  through  the  system  of  exchanges  estab- 
ished.    Paper  11  is  a  list  of  the  foreign  contributions  to  the  library. 

The  actof  Congress  approved  March  3, 1873,  entitled  "An  act  making 
^propriations  for  sundry  civil  expenses  of  the  Government  for  the  fiscal 
rear  ending  June  thirtieth,  eighteen  hundred  and  seventy-four,  and  for 
»ther  purposes,"  contained  the  following  proviso:  "Provided  that  the 
ihief  signal-officer  may  cause  to  be  sold  any  surplus  maps  or  publications  of 
iie  signal-office,  the  money  received  therefor  to  be  applied  toward  de- 
raying  the  expenses  of  the  signal-service,  an  account  of  the  same  to  be 
endered  in  each  annual  report  of  the  chief  of  the  signal-service."  This 
account  is  presented  in  Paper  12,  being  exclusively  tor  the  amounts  re- 
seived  for  the  sale  of  maps. 

Until  recently,  the  office  has  not  been  able  so  far  to  increase  the  issue 
»f  its  publications  as  to  allow  of  any  considerable  surplus,  nor  have  per- 
ons  intereeted  yet  become  generally  aware  of  their  privilege  to  obtain, 
it  a  trifling  expense,  the  publications  which  before  had  been  applied  for 
md  necessarily  refused.  It  is  believed  that  the  above  provision  will 
ead  in  future  to  a  widid  distribution  of  meterological  knowledge  with- 
out expense  to  the  United  States. 

Bvt.  Oapt.  H.  W.  Howgate,  acting  signal-officer  and  assistant,  has 
^ntinned  to  have  general  charge  of  instruction  and  general  supervision 
>f  the  observer-sergeants  and  assistants  to  observers  at  stations,  and  of 
he  receipt,  record,  and  publication  of  the  weather  reports,  which  duties, 
ogether  with  others  specially  assigned  to  him,  have  been  performed 
nth  marked  devotion  and  ability. 

The  following  record  of  stations  is  reported  by  this  officer: 

ALPENA,  MICHIGAN. 

[Official  Number^  85.] 

-Atitode ; 45^  05' 

-ODifitude 830  SC 

&l«vation  of  barometer  aboYe  sea-level 608  feet. 

The  location  of  the  office  has  not  been  changed  since  the  date  of  the 
ast  report,  and  Sergt.  F.  P.  Bayes  still  remains  in  charge,  having 
^ven  general  satisfaction  by  the  manner  in  which  his  reports  have  been 
■endered. 

JThe  station  was  inspected  in  March,  and  such  trifling  irregularities  as 
rere  discovered  by  the  inspector  promptly  corrected. 

Cautionary  signals  are  not  displayed  here  on  account  of  the  uncer- 
ainty  of  telegraphic  communication,  although  a  favorable  point  for 
hem ;  but  warnings  are  sent  to  the  observer  to  notify  the  shipping 
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whenever  danger  is  anticipated,  and  these  warnings  have  been  attendc 
with  beneficial  resnlts. 

The  several  instraments  are  well  located.  The  instmment  shelter  hi 
been  moved  from  the  window  to  the  roof  of  the  bailding,  and  thorough) 
painted. 

Balletins  are  not  issued,  as  no  reports  from  other  stations  are  r 
ceived  ;  but  the  regular  reports  are  published  in  the  weekly  papers  in 
condensed  form. 

AUGUSTA,  GEORGIA. 

\Offlcial  Number  J  23.  J 

Latitude 33^  28^ 

LoDgitode 81^  54' 

Elevation  of  barometer  above  sea-level 172  fee 

*  No  change  has  been  made  in  the  location  of  the  office  since  the  lai 
report,  nor  is  any  considered  necessary  at  present.  Sergeant  N.  D.  Lan 
and  Private  Frank  Mangels,  both  of  whom  were  on  duty  at  last  repor 
still  remain,  and  have  given  satisfaction. 

The  station  was  inspected  in  February,  and  found  in  good  conditio) 
with  the  exception  of  some  slight  irregularities,  which  were  correcte 
immediately,  when  pointed  out. 

The  instruments  are  well  exposed  and  in  good  condition. 

The  only  reports  received  are  those  from  the  Western  Gulf  station 
which  are  here  transferred  to  Washington. 

Daring  the  year  four  handled  and  eighteen  balletins  of  local  obse 
vations  have  been  furnished  the  press,  and  published,  in  addition  to  tb 
regular  monthly  means  of  barometer  and  thermometer,  amount  of  rail 
&c 

The  afternoon  Probabilities  are  received  regularly,  and  printed  in  tb 
newspapers  on  the  morning  of  the  day  succeeding  their  issue  from  tb 
central  office. 

BALTIMORE,  MARYLAND. 

[Official  NumbeTy  18.] 

Latitude 39^^  18' 

Longitude 76°  38' 

Elevation  of  barometer  above  Bealevel 45.19fee 

No  change  has  been,  made  during  the  year  in  the  location  of  the  office 
but  an  additional  room  was  famished  the  observer  in  February  free  o 
cost,  tfaroogh  the  courtesy  of  the  Baltimore  Fire  Insarance  Company 
This  room  is  immediately  adjoining  the  office,  and  adds  materially  t 
the  comfort  of  the  observer  and  to  the  facilities  for  the  proper  discharg 
of  bis  duty. 

The  station  was  inspected  in  February  last  and  found  in  excellei 
condition.  As  the  inspector  reported  the  meu  overworked,  anotl^er  as 
sistant  was  ordered  to  the  station  March  1,  and  since  that  date  tw 
assistants  have  been  on  duty.  Sergt  H.  J.  Penrod  still  remains  i 
charge,  and  has  perfor  med  his  duties  conscientiously  and  satisfactorily 
Private  Otto  Schutze,  the  assistsmt  at  the  date  of  the  last  report,  an 
his  successor,  Private  J.  W.  Craig,  were  both  called  in  for  promotio 
during  the  year,  and  passed  a  successful  examination.  Private  Mar 
Downing  was  relieved  for  misconduct  September  8,  and  is  now  s 
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?ort  Whipple  on  signal  duty.    Privates  F.  Anderson  and  Gharles 
P*reyer  are  the  present  assistants. 

Full  reports  have  been  received  during  the  year  from  all  stations,  and 
hrnished  to  the  press,  in  addition  to  the  nsnal  publications  in  the  form 
^f  bulletins  and  maps.  Until  November  22, 1872,  manifold  maps  were 
ssned ;  but  since  that  date  printed  maps  have  been  sent  from  the  cen- 
aral  office,  and  are  received  for  distribution  by  2  p.  m.,  daily.  This 
change  has  given  general  satisfaction,  as  the  morning  Probabilities, 
[>rinted  in  these  maps,  are  received  in  advance  of  the  issue  of  the  after - 
lOon  papers  containing  them. 

During  the  year  twelve  thousand  eight  hundred  and  eighty-seven 
Daps  and  four  thousand  seven  hundred  bulletins  have  been  issued,  and 
ix  hundred  and  forty-five  reports  furnished  to  the  press.  All  the 
laily  papers  publish  the  Synopsis  and  Probabilities  with  regularity,  and 
lave  manifested  a  gratifying  interest  in  the  service  at  all  times. 

The  observer  states  that  inquiries  concerning  the  weather  are  made 
laily  at  the  office,  and  that  mechanics,  artists,  merchants,  sailors,  in- 
valids, physicians  and  surgeons  are  to  a  greater  or  less  extent  governed 
>y  the  Probabilities  received  from  the  central  office  in  pursuing  their 
laily  avocations. 

TwcHty-one  cautionary  signals  were  displayed  during  the  year,  of 
?hicb  nine  are  reported  by  the  observers  as  justified  in  the  immediate 
icinity  of  the  station. 

As  to  known  benefits  to  commerce  or  other  interests  the  observer 
'emarks  as  follows : 

October  24-26, 1872.^~Sailing-ves8el8  took  the  warning  and  remained  in  port. 

March  9-10.—  Some  damage  was  done  in  the  more  exposed  portions  of  the  city  to 
mfinished  buildings. 

*March  I.VIT,  1873.— Considerable  damage  was  done  by  the  storm  to  some  nnfin- 
shed  buildings  in  the  more  elevated  portion  of  the  city.  Vessels  generally  remained 
n  port  during  the  display  of  the  signal. 

if  arch  19-S5, 1873. — ^Though  there  was  no  gale  in  Baltimore,  a  fierce  tornado  is  re- 
K>rted  from  off  ^*  York  Spit  '^  at  midnight  of  March  20,  which  lasted  fifteen  minutes. 

March  24-27, 1873. — Steamers  due  from  Norfolk  were  delayed  by  the  wind  three 
lonrs. 

March  29-30, 1873. — Considerable  damage  done  by  the  storm.  No  lives  lost  or  vee- 
els  wrecked. 

BOSTON,  MASSACHUSETTS. 

[Official  Number^  13.] 

latitude 42°  21' 

Liongitnde ; 71°  04' 

Elevation  of  barometer  above  sea-level 77.4feet 

No  change  has  been  made  in  the  location  of  the  office  since  the  last 
mnaal  report.  It  is  in  the  heart  of  the  city,  and  convenient  to  the  dif- 
erent  newspaper  and  telegraph  offices,  while  the  roof  from  which  the 
»ationary  signals  are  displayed  affords  a  good  view  of  the  greater  part 
>f  the  harbor. 

Bepofts  from  twenty-fonr  other  stations  are  received  here,  of  which 
mmber  four  ate  received  from  the  north  and  transferred  to  New  York, 
rhese  reports  are  bnlletined  regularly,  and  furnished  to  the  press,  and 
nanifold  maps  of  the  morning  reports  are  also  printed. 

During  the  year  three  thousand  four  hundred  and  forty- two  maps  and 
bur  thousand  one  hundred  and  ninety-three  bulletins  have  been  issued, 
kud  two  thousand  and  fifteen  reports  furnished  to  the  press.  The  Sy- 
lopsis  and  Probabilities  received  through  the  agency  of  the  Associated 
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Press  are  regularly  published  by  the  daily  papers,  which  also  print 
monthly  abstracts,  and  other  data  famished  by  the  observer.  The  isj 
of  post-office  bnlletins  to  foar  hundred  and  three  offices  was  conimen< 
July  15, 1873,  and  been  continued  daily,  with  the  exception  of  Sund; 
since  that  date.  These  bulletins  contain  the  midnight  Synopsis  i 
Probabilities  issued  from  the  central  office,  and  two  copies  are  mailed 
each  post-office.  The  total  number  of  copies  issued  to  date  amountfi 
sixty -two  thousand  and  sixty-two. 

Previous  to  this  issue,  the  observer  wrote  manifold  copies  of  1 
Probabilities  for  display  in  connection  with  the  regular  bulletin, 
these,  one  thousand  one  hundred  and  eighty- eight  copies  were  made  a 
posted. 

Sergt,  H.  E.  Cole,  who  was  in  charge  of  station  at  the  date  of  1 
last  report,  was  relieved  April  12, 1873,  on  account  of  ill-health,  a 
succeeded  by  9ergt.  E.  A.  Lewis,  who  was  succeeded  September 
by  Sergt.  P.  G.  Dietz,  who  is  now  in  charge.  Private  Dunne  v 
.  ordered  in  for  promotion  July  1,  and  succeeded  by  Private  E.  D.  B 
brook,  the  present  assistant.  When  the  issue  of  post-office  bullet 
was  commenced,  two  additional  assistants  were  sent  there  to  aid  in  g 
ting  them  out  promptly.  One  of  these  men  was  relieved  for  niisc< 
duct  September  23,  and  his  place  filled  by  a  better  man.*  Upon  I 
recommendation  of  the  inspecting  officer,  a  fourth  assistant  was  sent 
the  station  September  29,  maKing  four  now  on  duty. 

The  station  was  inspected  in  January,  and  again  in  September  of  tl 
year.  At  the  first  inspection,  the  instruments  and  records  were  fou 
in  excellent  condition,  and  the  observer.  Sergeant  Cole,  highly  co 
mended  for  his  zeal,  intelligence,  and  excellent  habits.  His  relief  ^ 
a  source  of  regret  to  the  business  men  with  whom  he  held  official  re 
tions. 

The  ftill  report  of  the  September  inspection  has  not  yet  been  receiv( 
but  the  inspector  reported  by  telegraph  the  unfitness  of  Sergeant  Lew 
and  recommended  his  immediate  relief. 

The  meteorological  committee  at  the  station,  of  which  Mr.  Thon 
Gaffield  is  chairman,  has  been  active  in  rendering  such  assistance 
was  called  for  from  time  to  time  by  this  office,  and  also  in  extendi 
courtesies  to  the  observer  on  duty. 

During  the  year  thirty-four  cautionary  signals  have  been  display< 
of  which  number  twenty  are  reported  by  the  observer  as  justified  att 
station. 

The  observer  remarks  in  reference  to  these  signals,  as  follows : 

yovemher  2^December  1, 1872. — Severe  storm  reported  along  the  coast. 

December  96-^27, 1872. — Heavy  stonn  along  the  coast,  and  shipping  all  remained  in  p< 

January  5-6, 1873. — Severe  storm  on  the  coast ;  all  shipping  remained  in  port. 

Jamunjf  23-25, 1873. — Shipping  remained  in  port.  The  display  of  this  signal  cc 
mended  by  theprees. 

January  27-28, 1873. — Shipping  remained  in  harbor.  Storm  severe  on  the  coast  soi 
of  this  station. 

F^rumry  7-8, 1873.— 6torm  along  the  coast  reported  severe.  Vessels  going  to  i 
took  wamine  and  remained  in  port. 

Ftkruary  15-17. 187.3.— Shipping  remained  in  port.    Severe  storm  along  the  coast. 

February  21-22.  1873. — ^Very  severe  storm  ;  shipping  remained  in  port.  The  pi 
commended  the  display  of  the  signal. 

Mardi  10, 1873. — Short,  bnt  severe  storm. 

Martk  11-12, 1873. — Shipping  remained  in  port.    Storm  severe  on  the  coast. 

March  15-17,  1873. — Sootneast  snow-storm,  followed  by  very  high  westerly  win 
The  shipping  remained  in  port,  with  the  exception  of  the  steam-yacht  Grace  Irvii 
which  pot  to  sea,  after  being  specially  warned  that  a  danger-signal  was  flying,  a 
was  lost,  with  all  on  board,  foar  or  five  persons. 

March  2^Jpril  1,  1873.— The  shioping  would  not  sail  at  night,  bnt  waited  for  dt 
light,  while  the  signal  was  displayea. 
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ipril  12-15, 1873.— Shipping  remained  in  port  daring  display  of  signal ;  storm  long 

i  severe. 

[fay  2-4, 1873. — ^Vessels  remained  in  port ;  blowing  hard  ontside. 

August  13-15, 1673. — Storm  very  severe  outside.    Many  vessels  staid  in  port,  and  a 

r  small  boats  were  washed  from  their  moorings. 

rhe  following  extract  from  a  special  report,  made  by  Sergeant  Cole, 
on  the  meteorological  conditions  attending  the  great  fire  of  Novem- 
r  9  and  10, 1872,  is  believed  to  possess  safficient  general  interest  to 
stify  its  insertion  here : 

firing  the  progress  of  the  fire,  the  wind  varied  from  N.  N.  W.  to  N.,  with  a 
iooity  from  five  to  nine  miles  per  hour,  weather  being  clear  and  pleasant  and  the  air 
^  the  fire  breaking  out  shortly  after  7  p.  m.,  November  9, 1872.  Between  2  and  3  a. 
I  November  10,  standing  at  the  intersection  of  School  and  Devonshire  streets,  on  the 
rth  or  windward  side  of  the  fire,  looking  south  toward  and  at  a  distance  of  about 
)  feet  from  it,  the  indraught  of  air  along  the  ground  through  Devonshire  street 
fard  the  bumiifg  buildings  assumed  the  character  of  a  brisk  wind,  probably  sixteen 
eighteen  miles  an  hour,  while  little  or  no  wind  could  be  felt  on  School  street.  At' 
iS  time  the  heat  over  the  fire,  which  covered  an  area  of  probably  800  or  900  feet  - 
lare,  wad  so  great  as  to  cause  fire,  smoke,  ^c,  to  be  carried  in  spirals  to  a  very  great 
ight. 

It  a  point  on  South  street,  which  is  on  the  south  or  lee  side  of  the  fire,  and  about 
)  feet  from  it,  the  induced  currents,  at  about  3.15  a.  m.,  were  very  strong,  rushing 
rough  the  street  toward  the  fire,  which  then  probably  covered  over  1,000  feet  square, 
th  a  velocity  of  probably  thirty  or  thirty-five  miles  an  hour,  carrying  the  fire  bodily 
windward. 

rhis  state  of  affairs  appears  to  be  the  reverse  of  the  Chicago  fire,  where  the  force  of  the 
nd  prevailing  at  the  time  was  sufficient  to  overcome  the  induced  currents,  and  the  fire 
med  to  leew^.  In  the  present  case,  it  appeared  as  if  the  light  wind  permitted  the  in- 
^uehts  to  rise  at  a  considerable  angle  after  reaching  the  fire,  leaving  a  large  space  of 
^hly  rarified  air  in  their  front,  inducing  stronger  currents  to  rush  in,  which,  meeting  the 
iranght,  gave  the  spiral  or  whirlwind  form  to  the  ascending  currents ;  and  this  idea  is 
engthened  by  the  fact  that  on  the  outskirts  of  the  fire  die  flames,  when  breaking 
rough  the  windows  of  the  buildings,  always  tended  upward,  joining  with  the  whirling 
iss  of  flames  and  smoke  which  covered  that  portion  of  the  city  with  a  fiery  dome> 
lile  the  flames  from  those  buiidings  more  in  the  center  or  vortex  of  the  fire  formed 
wnward  a  perfect  cataract  of  flame,  destroying  even  the  granite  blocks  with  which 
3  streets  were  paved.  The  surface- wind  generally  was  accelerated  on  all  streeto 
4in^  to  the  fire,  but  more  especially  so  on  the  south  side  of  it. 
During  the  night  a  flock  of  ducks  passed  at  a  great  height  over  the  fire,  and  the  light 
lected  from  tneir  plumage  made  them  appear  as  fire-balls  passing^rapidly  through 
B  air.  Many  who  marked  their  flight  called  them  meteors,  and  likened  them  to  the 
3-balls  said  to  have  been  seen  in  the  Northwest  during  the  great  fires  in  that  region. 
k&  an  Sample  of  the  great  heat  diffused,  I  would  state  that  during  the  night  I  ex- 
sed  a  thermometer  in  the  observatory  to  the  full  glare  of  the  fire,  when  it  rose  nearly 
,  although  placed  upward  of  two  thousand  feet  from  the  burning  buildings  and  dead 
windward  of  them, 
^o  other  meteoric  phenomena  were  observed,  the  weather  remaining  unchanged. 

BRECKENRIDGE,  MINNESOTA. 
\  Official  Number,  82.] 

ititude 46^  16' 

>ngitude 96°  38' 

evation  of  barometer  above  sea-level ^ 96C  feet. 

The  location  of  the  office  remains  unchanged  since  last  report.  It  is 
e  best  that  can  be  obtained  in  the  place,  and  affords  good  exposure  for 
e  several  instmments.  The  building  occupied  is  a  fram6  one,  and  not 
5ll  adapted  for  the  comfort  or  convenience  of  the  observer,  and  it  is 
commended  that  suitable  provision  be  made  before  another  winter  to 
otect  the  observer  from  the  inclemency  of  the  weather.-  As  reports 
e  not  received  here  from  other  stations,  bulletins  are  not  issued. 
Sergt.  C.  A.  Shaw  remains  in  charge,  and  has  rendered  all  rei>orts 
a  satisfactory  manner.  He  reports  that  much  interest  is  manifested 
Y  travelers  in  the  working  of  the  office  and  the  different  instruments, 
grangers  in  passing  through  the  town  seldom  fail  to  call  at  the  office. 
16  w 
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BUFFALO,  NEW  YORK. 

[Official  Number  J  33.] 

Latitude 4 

Longitude 7 

Elevation  of  barometer  above  sea-level 662 

No  change  has  been  made  in  the  location  of  the  office  at  this  st 
during  the  year,  nor  is  any  considered  necessary,  as  the  present  o 
in  the  business  center  of  the  city.  Reports  from  fifby-five  other  sta 
are  received  here  and  published  in  the  regular  manner,  in  the  foi 
maps,  bulletins,  and  press  reports.  During  the  year  five  thousand 
hundred  and  one  manifold  maps,  six  thousand  four  hundred  and  sevi 
two  buUetiiis,.  and  one  thousand  and  sixty- two  press  reports  have 
issued.  In  addition  to  this  issue  one  thousand  five  hundred  and  f 
•nine  copies  of  the  Synopsis  and  Probabilities  were  made  on  i 
fold  forms  and  posted  with  the  regular  bulletins  before  July  2i 
which  date  the  issue  of  post-office  bulletins  was  commenced  to 
hundred  and  fifty-three  offices.  Two  copies  are  furnished  each  < 
daily,  and  the  total  number  issued  to  date  is  twenty-one  thousand 
hundred  and  twenty.  The  leading  newspapers  publish  the  tabul 
reports  and  also  the  monthly  abstracts,  while  all  of  them  print  the  l 
Probabilities  received. 

The  meteorological  committee  of  the  board  of  trade  continue 
assist  the  office  whenever  practicable,  and  its  members  retain  thei 
terest  in  the  service.  Sergt.  William  McElroy  was  relieved  from  ch 
of  the  station  January  24,  and  reduced  to  the  ranks  for  failin 
render  his  mail  reports  regularly.  He  was  succeeded  by  Sergt.  \^ 
Oolesberry,  who  has  given  satisfaction  by  the  promptness  and  reg 
ity  with  which  all  reports  have  been  made.  Privates  T.  A.  Taylor 
D.  O'Leary  have  been  called  in  successively  from  this  station  dc 
the  year  for  promotion,  and  both  passed  the  required  examina 
Four  assistant  are  now  on  duty,  and  are  kept  steadily  employed  in 
ting  out  the  various  publications  of  the  office  and  attending  to 
daily  distribution.  The  station  was  inspected  in  March,  and  some  si 
irregularities  discovered  in  the  records,  which  were  attributea  t< 
neglect  of  Sergeant  McElroy. 

The  instrument-shelter  was  also  found  defective,  and  as  soon  as 
necessary  arrangements  could  be  made  a  new  one  was  bailt  on  the 
of  the  office-building  in  accordance  with  the  plan  adopted  by 
office.  Twenty-seven  cautionary  signals  have  been  displayed  di 
the  year,  of  which  the  observer  reports  thirteen  fully,  and  s 
partly,  justified  at  the  station.  The  observer  remarks  as  follows  ii 
erence  to  the  result  of  these  warnings : 

October  15-16, 1872. — ^The  caationary  caused  considerable  apprebension,  as  tb 
Tometera  had  faUen  rapidly  in  the  previous  eigbt  boors,  and  .was  tberefore  gene 
observed,  no  vessel  leaving  the  harbor  during  its  display. 

Oei^ber  30-31, 1872. — ^The  signal  caused  much  comment  among  "  lake-men,''  qi 
number  of  vessUs  being  rea^  to  go  out,  but  were  detained  on  account  of  the  e 
until  the  morning  of  the  31st. 

November  7-6, 
the  display, 
in  the  morning. 

November  13-15, 1872. — Qenerally  observed  by  lake-men.  Two  vessels  attempt 
leave  the  harbor  but  failed.  The  wind  blew  a  gale  on  the  lake,  its  velocity  being 
third  greater  than  that  shown  by  the  anemometer  on  shore. 

November  27-28, 1872.— Gale  very  severe,  but  the  wind  being  from  southwea 
several  days  previous,  and  no  vessels  leaving  port,  only  those  bound  in 
caught. 


lomingof  the 31st. 

•7-6. 1872.— The  storm  very  severe;  aU  vessels  remaining  in  port  di 

y.    One  barge,  with  aU  on  board,  was  lost  while  trying  to  make  the  h 
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November  'SO-Deoemher  4, 1872.— These  caationaries  were  generaUj  heeded.    Owing 
ice  in  the  npper  lake  few  vessels  had  left  this  port  daring  the  week.    The  captains 
two  vessels  stated  that  they  escaped  danger  by  the  display  of  the  signaL    Most 
ssels  are  laid  np  for  the  winter. 
May  7-9^  1873.--8ignal  heeded  by  mariners,  no  vessels  leaving  port  during  the  dis- 

September  12-13, 1873.— No  vessels  left  port  on  acconnt  of  signal. 
Sq^tember  15-16, 1873. — Si^al  attracted  much  attention  from  every  one.    A  fleet  of 
enty-three  vessels  remained  in  port  on  account  of  the  signal,  which  caused  mnch 
citement  and  anxiety  among  mariners. 

BURLmGTON,  VERMONT. 

[Official  yumber,  45.] 

ktitude 44^29^ 

»ngitude ^ 73^15' 

evatlon  of  barometer  above  sea-level 223  feet. 

The  location  of  this  office  has  not  been  changed  since  last  report. 
0  reports  from  other  stations  are  received  here,  and,  conseqaently,  no 
illetins  are  issaed.  The  local  observations  and  the  monthly  abstracts 
•e  printed  regularly  by  the  several  newspapers  published  at  the  station. 
The  Synopsis  and  Probabilities  are  received  irregularly  and  copied  by 
le  observer  en  the  proper  manifold  form  and  posted  with  his  local 
ports. 

The  station  was  inspected  in  December,  1872,  and  numerous  irregu- 
rities  found.  As  these  appeared  to  have  been  caused  by  the  youth 
id  Inexperience  of  the  observer,  Sergt.  George  fl.  EUery,  he  was  re- 
ined on  duty  upon  the  recommendation  of  the  inspecting  officer,  and 
Dce  that  date  his  reports  have  been  regularly  and  properly  rendered. 
The  members  of  the  meteorological  committee  express  themselves  as 
)Slrous  of  doing  anything  in  their  power  to  promote  the  interests  of 
le  service. 

The  records  of  the  office  have  been  twice  used  during  the  year  as  evi- 
mce  in  legal  cases. 

There  is  no  assistant  on  duty  at  this  station,  and  as  the  observer's 
)alth  had  become  impaired  by  his  dose  attention  to  duty,  Sergeant 
ee  was  sent  to  relieve  him  for  one  month  from  July  1,  and  he  was  per- 
itted  to  rest  for  that  period. 

CAIRO,  ILLINOIS. 

[Official  Number y  63.] 

ititnde STOOC 

mgitnde ^ 89^10' 

levation  of  barometer  above  sea-level # 352  .2  feet. 

No  change  has  been  made  in  the  location  of  the  office  since  last  re- 
>rt.  Reports  from  fifteen  river-stations  are  received  and  bulletined 
tch  afternoon  when  the  telegraphic  communication  is  perfect,  but  none 
"e  received  in  the  morning  or  at  midnight. 

Three  hundred  and  ninety-eight  reports  of  local  observations  have 
sen'fhrnished  the  local  press,  and  one  thousand.nine  hundred  and  two. 
illetins  of  river  reports  posted  in  appropriate  places.  The  river  ob- 
^rvations  have  been  continued  daily  during  the  year,  the  top  of  the 
vee  being  used  as  the  bench-mark,  and  the  zero  of  gauge  fixed  at  the 
oint  reached  by  the  extreme  low  water  of  December,  1871.   The  range 
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between  this  point  and  high  water  of  1867^  which  reached  the  to 
the  levee,  is  fifty-three  feet. 

The  station  has  not  been  inspected  since  the  date  of  last  report. 

Sergt.  Thomas  L.  Watson  was  relieved  Febraary  18, 1873,  for  ne| 
of  duty,  and  was  succeeded  by  Sergt.  D.  W.  Harnett,  who  left  the 
tion  without  authority,  and  was  reduced  to  the  ranks  while  absent 
was  subsequently  apprehended,  tried,  and  found  guilty  of  deser 
add  is  now  serving  out  his  sentence  for  that  crime.  Sergt.  E.  Gar 
was  ordered  to  succeed  him,  and  is  now  at  the  station.  His  reports 
not  promptly  rendered,  and  it  is  intended  to  relieve  him  unless  a  ch; 
for  the  better  is  made. 

Private  James  M.  Watson  was  ordered  infor  promotion  April  1, 
after  going  through  the  regular  course  at  Fort  Whipple  passed  a  8 
factory  examination,  and  was  succeeded  by  Private  E.  F.  Brady, 
still  remains  and  has  given  satisfaction. 

CAPE  MAY.  NEW  JERSEY. 

[Official  Number y  54.] 

Latitnde 3^ 

Longitnde : 7< 

Elevation  of  barometer  above  sea-level 14.S 

The  location  of  the  office  at  this  station  remains  unchanged.  'Ni 
ports  are  received  here  from  other  stations,  the  station  being  usee 
during  the  last  year,  for  observation  and  i*eport  and  the  display  of 
tionary  signals  only.  Owing  to  the  present  defective  telegraphic 
rangements  much  delay  has  been  experienced  in  the  transmissic 
the  regular  reports,  the  midnight  ones,  with  few  exceptions,  being 
layed  until  the  following  morning.  The  papers  published  at  this  sta 
are  furnished  with  the  local  observations  daily  during  July  and  Auf 
and  weekly  during  the  rest  of  the  year. 

Sergt.  T.  F.  Townsend  remains  in  charge  of  the  station,  and 
rendered  all  his  mail  reports  promptly  and  in  good  shape.  The  sta 
was  inspected  in  January  of  the  present  year,  and  instruments  ant 
cords  reported  by  the  inspector  in  good  condition. 

Thirty-six  cautionary  signals  have  been  displayed  during  the 
year,  and  of  this  number  twenty-one  are  reported  as  justified  at  the 
tion.    In  reference  to  these  signals  the  observer  remarks  as  follows 

October  24-26,  1872. — ^Wind  blew  in  heavy  sqnalls  during  the  afternoon  and  ev( 
of  the  25th. 
Janwury  5-6, 1873. — Tornado  twenty  miles  np  the  coast  at  3  p.  m.  of  the  5th. 
Januarif  16-17, 1873. — Heavy  sqaalls,  with  rain. 
January  23-25,  1873.— Wind  in  heavy  8q|iallfl. 

No  signal  orders  can  be  sent  to  this  station  after  7  p.  m.,  as  the 
graph-office  closes  at  that  hour. 

There  is  a  great  demand  for  the  Probabilities  among  the  guesti 
the  several  hotels  during  the  watering  season,  but  the  local  papers 
unable  to  obtain  them  on  account  of  the  early  closing  of  the  telegn 
office. 

The  following  is  an  extract  from  the  semi-annual  report  of  the 
server  for  the  six  months  ending  July  1, 1873,  in  reference  to  the  ii 
est  manifested  in  the  service  at  this  place: 

Owing  to  the  nniform  correctness  of  the  prognostications,  pnblic  interest  is  lai 
on  the  increase  and  corresponding  benefits  derived.    The  buildings  in  this  loc 
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ling  entirely  of  wood,  a  large  amonnt  of  labor  and  material,  partioalarly  in  paint, 
annaally  saved  by  the  forecasts  and  signals. 

I  find  also  a  growing  confidence  in  tne  cautionary  signals  among  sea-faring  men, 
d  a  more  thorough  knowledge  in  the  use  of  their  meU)orological  instruments  than 
ks  heretofore  existed. 

CHARLESTON,  SODTH  CAROLINA. 

[Official  Number,  21.] 

ktitnde 32©  45' 

mgitnde.. 7&°  55' 

evationof  barometer  above  sea-level ..  61.4  feet. 

The  office  remains  unchanged  since  last  report*  Owing  to  the  want 
'  proper  telegraphic  facilities  no  reports  from  other  points  are  received 
)re  at  present.  The  monthly  summaries  and  the  local  observations  are 
igularly  furnished  to,  and  published  by,  the  daily  papers.  Twelve 
mtionary  signals  have  been  displayed  at  this  point,  six  of  which  are 
sported  as  fully  justified  at  the  station. 
The  observer  remarks  as  follows  upon  some  of  these  signals : 

October  23-24,  1872. — Several  vessels  remained  in  harbor  on  account  of  the  signal. 

March  19-20,  1873. — No  vessels  left  port  during  the  display. 

April  1^2, 1873. — ^A  fishing-boat  upset  in  Ashley  River,  and  one  man  drowned. 

Sergt.  J.  E.  Evans,  who  was  in  charge  at  the  date  of  last  report, 
as  relieved  in  October,  for  the  benefit  of  his  health,  which  had  become 
ipaired  by  close  attention  to  duty.  He  was  succeeded  by  Sergt.  M. 
.  Hearne,  who  still  remains,  and  has  given  satisfaction. 
Privates  Sidney  Powell  and  Thomas  Cleary  have  been  called  in  suc- 
issively  for  promotion,  and  passed  the  required  examination  satisfac- 
Tily.  Private  J.  J.  Nanry  is  the  present  assistant,  and  is  commended 
f  the  observer  for  his  good  conduct.  A  lively  interest  in  the  service 
manifested  by  the  merchants  and  other  business  men  at  this  station, 
id  regret  is  expressed  at  the  non-receipt  of  full  reports  from  other 
»ast-stations  and  those  in  the  interior  of  the  Southern  States.  The 
legraphic  service,  so  far  as  the  transmission  of  the  local  reports  are 
^ncerned,  has  been  performed  satisfactorily. 

CHEYENNE,  WYOMING  TEREITORY. 

\  Official  Number  J  6S,] 

fctitude 4F  12' 

ragitude *..      104^  42' 

ovation  of  barometer  above  sea-level. 6,058  feet. 

No  change  has  been  made  in  the  location  of  this  office  since  last  re- 
)rt,  the  present  location  being  a  very  desirable  one. 
The  reports  from  Santa  F6  and  Denver  are  transferred  here  east  and 
est.  Seven  hundred  and  fifty-two  bulletins  have  been  Issued  during 
le  year  and  two  hundred  and  eight  reports,  together  with  the  local  ob- 
irvatiotis  furnished  the  press. 

Sergt.  A.  G.  Dobbins  remains  in  charge,  and  has  given  general 
ktisfaction  by  the  promptness  and  regularity  with  which  reports  have 
N5n  rendered.  He  was  unable  to  take  observations  on  the  7th,  8th, 
id  9th  of  May  on  account  of  sickness,  and  as  the  instructed  civilian 
distant  had  left  the  station,  the  record  would  have  been  interrupted 
it  for  the  courtesy  of  the  post  surgeon  at  Fort  D.  A.  Bussell,  who 
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made  observations  at  that  post  and  famished  copies  of  the  same  to 
observer,  thns  enabling  him  to  complete  his  record. 

To  guard  against  the  recurrence  of  snch  accidents,  Private  M. 
Perry  was  ordered  to  the  station  as  an  assistant,  May  8, 1373,  and  i 
remains^    His  condnct  is  commended  by  the  observer. 

CHICAGO,  ILLINOIS. 

[Official  Number,  37.] 

Latitude 41° 

Longitndo -87° 

Elevation  of  barometer  abore  aea-level : 657 

The  office  was  moved  Jane  19, 1873,  to  a  bnilding  on  the  cornei 
Madison-  and  La  Salle  streets,  in  order  to  get  it  nearer  the  several  t 
graph  offices.  Two  rooms  are  occupied,  giving  fine  facilities  for 
work  of  this  station,  which  has  largely  increased  during  the  year,  i 
is  still  performed  under  some  of  the  disadvantages  resulting  from 
disastrous  fire  of  1871.  Full  reports  from  seventy-five  regular  stati 
are  received  here,  besides  the  special  reports  from  the  river-stati 
when  they  are  made.  These  reports  are  published  in  the  regular  m 
ner,  and  during  the  year  thirteen  thousand  six  hundred  and  ninety- 
maps  have  been  printed  and  distributed,  two  thousand  twp  hund 
and  forty  bulletins  issued  and  posted,  and  two  hundred  reports  furnis 
to  the  press.  The  issue  of  post-office  bulletins  to  seven  hundred  i 
ninety-eight  offices  began  June  17,  and  since  that  date  one  hundred  ; 
sixty-eight  thousand  seven  hundred  and  thirty-two  copies  have  b 
sent  out.  As  the  matter  for  these  bulletins  is  seldom  received  befoi 
o'clock  a.  m.,  and  the  copies  ready  for  mail  niust  be  in  the  post-office 
5  a.  m.,  the  work  is  necessarily  done  with  great  rapidity,  and  in  vie^ 
these  facts  the  accuracy  and  regularity  with  which  the  issue  is  m 
deserves  commendation.  Considerable  difficulty  has  been  experien 
in  the  receipt  and  transfer  of  reports,  owing  to  the  frequent  interi 
tion  of  one  or  more  of  the  telegraph  lines  over  which  they  should 
received,  and  the  consequent  necessity  of  transferring  them  to  s< 
other  office  with  as  little  loss  of  time  as  practicable,  especially  at  i 
night,  when  every  minute  is  of  importance.  The  different  telegra 
offices  have  to  be  visited  regularly  at  report  hours,  and  their  condil 
ascertained,  and  the  action  of  the  observer  governed  by  the  informal 
thns  received.    His  instructions  on  this  subject  are  as  follows : 

When  the  regular  Atlantic  and  Pacific  circuit  to  New  York  is  in 
mpted,  all  reports  received  will'be  sent  by  Pacific  and  Atlantic  cir< 
to  Cincinnati,  and  the  observer  at  that  point  notified  that  commun 
tion  cannot  be  had  with  New  York;  If  this  latter  circuit  is  also  do 
the  reports  will  be  sent  by  the  Western  Union  to  the  observer  in  it 
York,  if  that  route  is  open,  and  when  it  is  not,  will  be  filed  in  the  W 
em  Union  Office,  addressed  to  the  Chief  Signal-Officer  at  Washing! 
to  be  sent  by  any  available  route  at  the  disposal  of  the  company. 

Beports  for  Saiflt  Louis  and  Cincinnati  will  be  sent  to  those  poi 
by  the  Western  Union  whenever  the  regular  Pacific  and  Atlantic 
cuits  are  broken.    Beports  for  Milwaukee  will  be  sent  by  the  West 
Union  whenever  the  Great  Western  lines  to  that  point  are  down. 

Some  few  delays  have  occurred  from  a  natural  reluctance  on  the  i 
of  operators  to  admit  that  their  wires  were  down,  and  some  from  ot 
causes ;  but,  as  a  whole,  this  part  of  the  work  has  been  well  perforn 
by  all  parties. 

The  station  was  inspected  in  April  of  this  year,  and  such  irregul 
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iies  as  were  foand  to  exist  pointed  oat  and  corrected.  Several  changes 
lave  been  made  daring  the  year  in  the  management  of  the  stationi 
3ergt.  Theodore  Mosher.  being  transferred  to  the  central  office  Jana- 
iry  2, 1873,  and  Sergt.  A.  0,  Ford,  his  successor,  to  Nashville,  Tenn., 
May  1, 1873. 

Sergt.  W.  S.  Kauffman  has  been  in  charge  since  the  last-named  date, 
md  has  given  satisfaction  by  the  prompt  and  accnrate  manner  in  which 
lis  varions  duties  have  been  performed,  under  circumstances  of  unusual 
lifficulty- 

Of  the  assistants  who  have  been  on  duty  here  during  the  year,  one. 
Private  J.  D.  M.  I'ee)  was  called  in  for  promotion,  and  after  going 
hrough  the  usual  course  of  instruction  at  Fort  Whipple  passed  a  sat- 
sfactory  examination  ;  one  was  called  in  for  misconduct ;  one  (Private 
i.  K.  Pullan)  deserted  ;  one  was  discharged  ;  one  transferred  to  another 
itation,  and  one  to  the  central  office.  Six  regular  assistants  are  now 
m  duty,  and  kept  busily  employed  in  getting  out  and  distributing  the 
arge  daily  issue  of  maps  and  bulletins. 

A  lively  interest  is  manifested  in  the  service  among  all  classes  of  cit- 
zens,  and  the  labors  of  the  office  are  properly  appreciated. 

Thirty-eight  cautionary  signals  have  been  displayed  during  the  year, 
)f  which  twenty  are  reported  fully  justified,  and  two  partly  justified,  at 
;he  station.    In  this  connection  the  observer  remarks  as  follows : 

October  15-16, 1872. — Gale  mnoh  more  seyere  on  the  lake  than  at  the  port.  Many 
'easels  remained  in  harbor  on  acconnt  of  the  warning ;  bat  six  or  seven  which  went 
int  while  the  signal  was  flying  were  compelled  to'  retnm  daring  the  night. 

OctoJ>er  28-31,  1872. — The  office  was  visited  by  twenty-eight  captains  of  vessels  and 
•wners  daring  the  display  of  the  signal^  more  than  half  of  whom  stated  that  they 
emained  in  port  on  account  of  the  warning  given. 

2^(n?ember  4-6,  1872.-^he  wind  blew  in  heavy  gusts,  and  was  more  severe  oat  on 
he  lake.  The  office  was  visited  by  many  captains  of  vessels  and  otheirs  interested, 
nd  many  vessels  remained  in  port  on  acconnt  of  the  wi^ming. 

November  6-8, 1872. — ^The  wind  blew  in  gasts  and  was  severe  on  the  lake.  The  office 
iras  visited  by  a  namber  of  captains,  and  many  staid  in  port  on  account  of  the  wam- 
Dg  given. 

J^ovember  13-14,  1872. — Numbers  of  vessel-men  called  at  the  office,  many  of  whom 
tated  that  they  .delayed  their  departure  on  account  of  the  signal. 

November  26-28, 1872. — This  gale  is  represented  to  have  been  one  of  the  most  severe 
ver  experienced  on  the  lake.  One  schooner  known  to  have  delayed  her  departure  on 
coount  of  the  warning.    The  office  as  nsaal  was  visited  by  numbers  of  seamen. 

December  7-10,  1872.--Bnt  few  vessels  leaving  port  n«>w.  One  schooner  reported  to 
kave  remained  in  port  on  account  of  warning. 

Jpril  3-7,  1873. — Storm  of  wind,  snow,  and  rain. 

April  21-23, 1873.— Propeller  detained  in  harbor  by  the  signal,  which  was  Justified; 

September  17-18,  1873. —The  wind  was  much  heavier  on  the  lake  than  at  the  port, 
fany  vessels  remained  in,  and  those  which  attempted  to  go  to  sea  were  compelled  to 
etum.    The  papers  make  mention  of  numerous  vessels  damaged  by  the  storm. 

September  24-25, 1873.^The  weather  was  t>ady  and  several  captains  of  vessels  caUed 
kt  the  office,  who  were  detained  by  the  signal,  and  with  good  effect,  as  news  has  been 
ecei  ved  of  the  loss  of  at  least  one  vessel  on  the  lower  part  of  the  lake. 

September  26-27, 1873. — For  a  southwest  gale  and  the  season  of  the  year,  it  is  said  to 
te  onosaally  severe.  The  papers  contain  accounts  of  numerous  injuries  to  vessels  that 
vore  caught  in  the  blow,  several  of  which  were  wrecked  on  the  east  shore.  A  namber 
f  vessels  remained  in  port,  and  probably  escaped  damage. 

The  leading  newspapers  publish  reports  regularly,  and  since  the  issue 
f  post-office  bulletins  commenced  have  received,  through  the  energy  of 
he  observer,  the  latest  one  sent  to  him  from  the  central  office  in 
Washington. 
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CINCINIif  ATI,  OHIO. 

[Official  Number  J  65.  J 

Latitude .• 39^ 

Longitnde 84° 

Eleratioo  of  barometer  above  sea-level 614  f 

The  location  of  the  office  of  this  station  has  not  been  changed  sii 
last  report,  bat  through  the  liberality  of  the  members  of  the  chami 
of  commerce  a  second  room,  rendered  necessary  by  the  increag 
amount  of  work  thrown  upon  the  station,  has  been  added  and  furnisli 
at  a  mere  nominal  expense  to  the  Government. 

Beports  from  thirty-one  other  stations  are  received  here  in  the  mo 
ing,  and  the  same  number  in  the  afternoon,  with  the  addition  of  the 
from  the  special  river-stations  during  the  spring  and  fall  months, 
midnight  seventy  reports  are  received  for  the  map,  which  is  printed  a 
distributed  each  morning  by  7  o'clock  a.  m.  Most  of  these  reports  } 
transferred  to  Washington  as  received,  which  materially  IncreaBCS  t 
work  of  the  observer,  who  is  obliged  to  keep  himself  constantly  iuforn] 
of  the  condition  of  the  telegraph-lines  in  order  that  he  may  not  lose  va 
able  time  at  the  moment  for  action.  When  the  regular  circuits  are  i 
working  from  any  cause,  the  observer  is  instructed  to  transfer  all 
ports  promptly  to  any  available  line  that  will  transmit  tnem  promp 
to  their  destination. 

During  the  year,  eighteen  thousand  three  hundred  and  one  maps,  a 
seven  thousand  six  hundred  and  sixty-one  bulletins  have  been  issu( 
and  two  thousand  three  hundred  and  thirty-seven  reports  furnished 
the  press.  The  issue  of  post-office  •  bulletins  to  §^ven  hundred  a 
fifty -three  offices  was  commenced  April  7, 1873,  and  up  to  date  two  hi 
dred  and  sixty-four  thousand  five  hundred  and  two  copies  have  be 
printed  and  mailed,  two  copies  being  sent  to  each  office.  As  the  m 
closes  at  5  o'clock  a.  m.,  this  part  of  the  work  requires  to  be  done  promp 
and  with  system.  No  instance  has  been  reported  where  these  bullet 
were  printed  too  late  for  the  mail,  which  speaks  well  for  the  conduct 
the  men  charged  with  the  duty. 

Biver  observations  are  made  regularly,  and  during  the  year  one  th( 
sand  eight  hundred  and  eighty-three  river-bulletins  have  been  post 
on  the  appropriate  form. 

The  bench-mark,  from  which  measurements  are  made,  is  the  extrei 
low-'^ater  mark  of  September  15, 1858,  which  was  twenty  inches  abc 
the  bed  of  the  river.  The  leading  newspapers  publish  full  tabulal 
reports  daily  in  excellent  form,  and  also  the  latest  Probabilities  receiv( 
together  with  the  monthly  abstracts  and  the  Weekly  Weather  Chronic 
At  no  other  station  has  the  press  taken  a  livelier  interest  in  the  servi 
or  done  more  to  promote  it«  usefulness. 

The  monthly  abstracts  of  the  weather  prepared  by  the  observer  i 
models  of  meteorological  forms,  both  in  appearance  and  contents,  and 
is  hope^  they  will  be  followed  at  all  stations  where  the  press  is  willing 
pnbllsh  them. 

Sergt.  E.  F.  Maynard  was  in  charge  until  May  16,  1873,  when 
deserted,  while  nnder  the  influence  of  liquor,  and  was  succeeded 
Sergt.  Theodore  Mosher,  who  is  still  in  charge  and  has  performed  1 
varions  duties  in  an  unosually  able  and  intelligent  manner.  He  is  higl 
spoken  of  by  the  meteorological  committee  of  the  chamber  of  commer 
by  the  members  of  the  press  and  the  general  business  men  with  wh< 
he  is  daily  thrown  in  contact    Twice  during  the  year  Sergt.  K.  Qon 
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fts  in  temporary  charge  on  occasions  when  Sergeant  Maynard  was 
lable  from  sickness  to  perform  bis  duties.  Of  the  assistants  on  duty 
iring  the  year,  one  was  called  in  for  misconduct,  one  transferred  to 
[)rt  Whipple  as  orderly  sergeant,  one,  Private  Edwin  Booth,  ordered  in 
r  promotion,  and.  one,  Private  Martin  Evans,  committed  suicide  while 
mporarily  absent  from  station  on  leave.  At  present  there  are  six  as- 
itants  on  duty,  one  of  whom  is  a  sergeant,  sent  to  relieve  the  observer 
'  a  -portion  of  his  responsibility.  During  the  industrial  exposition  held 
i  Cincinnati  through  the  month  of  September,  the  morning  Probabili- 
es  were  sent  from  the  central  office  to  Sergeant  Mosher  and  printed  - 
J  him  daily  in  the  exposition  building,  on  a  press  kindly  furnished  for 
le  purpose  by  the  executive  committee. 

A  full  set  of  standard  station-instruments  was  also  sent  him  for  ex- 
bition  and  excited  favorable  comment  from  the  visitors  and  the  press. 
These  instruments  were  sent  to  Chicago  at  the  close  of  the  exposition 
ir  display  there.  Two  extra  assistants  were  furnished  the  station  dur- 
ig  the  exposition,  and  were  ordered  to  other  points  at  its  close. 
The  members  of  the  meteorological  committee  of  the  chamber  of 
>mmerce  are  entitled  to  the  thanks  of  the  Chief  Signal-Officer  for 
leir  uniform  kindness  to  the  observers  individually,  and  for  the  public- 
)irited  interest  they  have  constantly  manifested  in  the  service. 
The  station  has  been  twice  inspected  during  the  year,  once  in  !N'ovem- 
3r,  1872,  and  again  in  April,  1873.  On  both  occasions  it  was  found  in 
x)d  condition,  with  records  neatly  kept  and  up  to.  date. 

CLEVELAM),  OHIO. 

[Official  Number,  34.] 

^fcitude - 4P  30' 

jDgitnde 81°  47' 

bavation  of  baromfiter  above  sea-level 682.7  feet. 

The  office  was  moved  April  30, 1873,  upon  the  recommendation  of  the 
ispecting  officer,  to  the  third  story  of  the  National  Bank  building,  on 
le  corner  of  Water  and  Superior  streets,  where  two  rooms  are  occu- 
led,  aftbrding  ample  space  for  the  station  work. 
The  roof  exposure  for  instruments  and  the  display  of  cautionary  sig- 
sils  is  an  excellent  one. 

Reports  from  fifty-five  other  stations  are  received  here  and  published 
i  the  regular  manner,  manifold  maps  being  issued  daily. 
During  the  year  two  thousand  one  hundred  and  thirty-seven  maps 
ad  three  thousand  three  hundred  and  ninety  bulletins  have  been  issued, 
Qd  seven  hundred  and  two  tabulated  reporte  furnished  to  the  press,  in 
Idition  to  a  daily  abstract  of  the  local  observations. 
The  greater  part  of  this  work  was  done  after  the  relief  of  Sergt.  J. 
.  Martin,  March  18, 1873,  as  under  his  charge  the  station  fell  into  gen- 
ral  disrepute  and  the  work  was  grossly  neglected.  He  was  relieved 
pon  the  recommendation  of  the  inspecting  officer  and  ordered  to  Fort 
Whipple,  where,  after  reduction  to  the  ranks,  he  was  discharged  the  serv- 
e^  Sergt  L.  M.  Crist  was  transferred  to  the  station  fh>m  Boches- 
)r,  where  he  had  been  serving  creditably  as  an  assistant,  and  by  his 
lerg^  and  tact  soon  inspired  new  interest  in  the  service,  and  by  his 
romptness  in  furnishing  reports  to  the  press  secured  their  regular  pub- 
cation  in  tabulated  form. 

Becoming  insubordinate  he  was  ordered  to  Fort  Whipple,  but  desert- 
1  before   reaching  that  post.    He  was  succeeded  May  1  by  Sergt. 
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WiU  Stromberger,  who  still  remains  in  charge  and  has  given  satisi 
tion  both  to  the  central  office  and  to  the  citizens.  One  assistant  1 
been  transferred  to  the  central  office  and  one  ordered  in  for  promoti 
bnt  has  not  yet  completed  the  regular  conrse  of  instruction  at  B 
Whipple.  Private  M.  L.  Landers,  the  present  assistant,  is  comment 
by  the  observer  for  his  good  conduct. 

.    The  station  has  been  twice  inspected  since  the  last  report,  once 
October,  1872,  and  again  in  March,  1873.    At  the  last  inspectioif 
merons  grave  irregularities  were  discovered,  which  led  to  the  reliei 
the  observer  as  before  stated. 
Instruments  and  records  are  now  reported  to  be  in  good  condition 
Twenty-five  cautionary  signals  have  been  displayed  during  the  yc 
of  which  number  fourteen  are  reported  as  justified  at  the  station. 
In  reference  to  these  displays  the  observer  remarks  as  follows : 

October  15-16, 1872. — Several  vessels  left  the  harbor  abont  11  p.  m.  of  the  15th, 
about  2  a.  m.  of  the  16th  enconutered  a  severe  wind  and  were  compelled  to  retori 
port  to  escape  accident. 

November  7-8,  1872. — Reports  Irom  the  lake  state  the  wind  was  very  severe 
several  vessels  received  more  or  less  injury  before  they  were  able  to  reach  har 
The  display  of  the  signal  was  the  means  of  keeping  many  vessels  in  port  that  wo 
otherwise  nave  left  in  the  afternoon  and  thereby  been  exposed  to  imminent  danger 

Xovember  13-14, 1872. — A  heavy  wind  commenced  about  1  a.  m.  of  the  14th,  w] 
from  the  statements  of  captains  of  vessels  must  have  been  mdoh  greater  than  th 
miles  per  hour.  Several  vessels  that  left  the  harbor  contrary  to  the  warning  were  c 
polled  to  return  to  the  harbor,  where  they  arrived  with  much  difficulty  and  narro 
escaped  serious  injury. 

November  24-25,  1872. — Signal  justified.  No  vessels  are  now  leaving  port,  nav 
tion  being  about  to  close,  and  none  will  again  leave  until  the  opening  of  navigatioi 
the  spring. 

November  28-December  1, 1872.— The  wind  was  very  severe  on  Lake  Erie.  One 
sel  near  the  port  is  supposed  to  have  been  lost.  All  the  vessels  in  the  harbor  are 
up  for  the  winter. 

April  15-18, 1873. — No  damage  reported.  It  is  stated  that  the  lake  was  made  i 
rough  by  **  cat  squalls.''    Navigation  not  yet  opened. 

September  15-16, 1873. — Several  schooners  remained  in  port  because  of  the  warn 
the  captains  of  which  stated  that  they  always  worked  by  the  signal.  Four  school 
went  out  but  had  to  put  back,  reaching  port  aboutp  midnight,  the  captains  of  wl 
immediately  came  to  the  office  to  learn  the  prospects. 

September  17-18, 1873.— One  steamer  and  several  schooners  remained  in  port  on 
count  of  the  warning. 

A  gratifying  amoant  of  interest  is  at  present  manifested  in  the  ( 
vice  by  the  members  of  the  meteorological  committee,  by  the  press,  { 
by  the  citizens  generally. 

The  editors  of  the  several  morning  papers  have  recently  effected 
arrangement  with  the  Atlantic  and  Pacific  Telegraph  Company,  by  wh 
they  receive  regularly,  in  time  for  pablication,  the  midnight  Synoi 
and  Probabilities  issued  from  the  central  office. 

CORENNE,  UTAH.    ' 

[Official  Number,  70.] 

Latitude AV 

Longitude 112^ 

Elevation  of  barometer  above  sea-level 4,249  i 

The  office  was  moved  temporarily  on  November  2, 1872,  to  a  sn 
house  in  the  upper  part  of  the  city,  and  on  December  3, 1872,  to 
present  location  on  Montana  street,  between  Sixth  and  Seventh  stre< 

Sergt  S.  W.  Beall  remains  on  duty  and  manages  the  station  alo 
He  has  rendered  all  reports  regularly  and  promptly,  and  in  a  satisi 
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ory  manner.  Eeports  from  nine  other  stations  are  received  here  irreg- 
ilarly,  of  which  two  are  transferred  to  the  Chicago  circuit. 

Daring  the  year  three  hundred  and  foor  bulletins  have  been  issued, 
^nd  two  hundred  and  thirty-three  reports  of  local  observations  furnished 
he  press. 

.The  station  has  not  been  inspected  since  the  date  of  the  last  report^ 
ind  the  present  condition  of  the  office  is  therefore  nnknown. 

DAVENPORT,  IOWA. 

[Official  Number  J  51.] 

Atitude 41O30' 

iongitnde 90°  38' 

Uevationof  barometer  above  sea-level .*. 603.3  feet. 

Ko  change  has  been  made  in  the  location  of  the  office  during  the  year, 
\0T  is  any  considered  necessary  at  present,  as  it  would  be  difficult  to  find 
another  possessing  the  same  advantages. 

Beports  from  twenty-nine  regular  stations  are  received  here,  and 
luring  the  spring  and  fall  from  all  the  special  river-stations. 

Three  thousand  four  hundred  and  thirty-five  bulletins  have  been 
ssned  and  ninety-three  reports  furnished  the  press.  In  addition  to  this 
lumber  one  thons&nd  two  hundred  and  three  river-bulletins  have  been 
ssned  and  furnished  the  press. 

The  gauge  used  for  the  river  observations  was  constructed  by  Colonel' 
lacomb.  United  States  Engineers,  on  the  pivot  on  draw-bridge  pier  of 
he  Gk>vernment  bridge,' between  Davenport  and  Bock  Island.  It  is  in 
he  Davenport  channel,  and  is  cut  in  the  stone-work  and  painted  in 
»lack  and  graduated  into  feet  and  tenths.  Its  zero-point  is  the  low  water 
f  1863,  the  lowest  water  known* 

The  station  was  inspected  in  June  of  this  year,  and  the  instruments 
,nd  records  found  in  such  bad  condition  that  the  observer  in  charge, 
tergt  Max  Manx,  was  at  once  relieved  from  duty  and  discharged  tl^e 
ervice.  He  was  succeeded  by  Sergt  S.  P.  Buthven,  June  19,  since 
rhich  date  a  marked  improvement  has  been  observed  both  in  the  form 
.nd  promptness  with  which  reports  are  transmitted.  One  assistant  has 
leen  transferred  during  the  year  to  the  central  office,  and  one.  Private 
\  8.  Collins,  called  in  for  promotion  and  passed  the  required  exami- 
lation  satisfactorily.  Private  B.  E.  Light  is  the  present  assistant,  and 
9  favorably  mentioned  by  the  observer. 

The  local  observations,  river-reports,  and  monthly  abstracts  are 
iirnished  regularly  to  the  press  and  usually  published. 

Mr.  DalzeU,  the  chairman  of  the  meteorological  committee,  has  dis- 
played a  marked  interest  in  the  welfare  of  the  service,  and  done  all  that 
&id  in  his  power  to  promote  its  usefulness. 

The  telegraphic  seryice  from  this  station  has  been  of  the  most  nnsatis- 
actory  nature,  and  it  is  to  be  hoped  that  an  improvement-  will  be  made 
a  this  respect  at  an  early  date. 

DENVEB,  COLOBADO. 

[Offima  Number^  76.] 

AUtnde 30O44' 

ongitnde t IO40  58' 

[levation  of  barometer  above  sea-level 5, 135  feet. 

The  office  was  removed  March  15, 1873,  to  the  Woodward  building,  on 
lolliday  street,  between  Fifteenth  and  Sixteenth  streets,  to  get  a  bet- 
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ter  exposure  for  the  inBtrnments  than  could  be  obtained  at  the  fon 
location,  and  to  get  it  nearer  the  telegraph-office,  which  is  located  in  i 
same  bnilding.  The  present  office  is  on  the  third  floor  of  the  buildii 
is  14  by  20  in  size,  and  has  two  windows  facing  the  northwest,  from  < 
of  which  the  instrnment-shelter  projects.  The  shelter  was  removed  fr 
the  old  office,  and  put  up  again  without  injury  or  expense  to  the  G 
em  men  t. 

The  station  was  inspected  in  November,  1872,  and  all  instruments^ 
records  found  in  good  condition. 

Sergt  Henry  Fenton  still  remains  in  charge,  and  has  forwarded 
mail  reports  with  commendable  promptness  and  in  a  creditable  sha 
The  morning  and  midnight  telegraphic  reports  have  most  of  the  ti 
failed  to  reach  the  central  office  on  time,  owing  to  the  present  nnsa 
factory  telegraphic  facilities.  No  reports  are  received  here  from  otl 
stations,  and  therefore  no  maps  or  bulletins  are  issued. 

During  the  year,  seven  hundred  and  eight  reports  pf  local  obser 
tions  have  been  furnished  the  press.  There  is  no  assistant  at  this  s 
tion.  Sergeant  Fen  ton's  experience  and  knowledge  of  the  country  hf 
been  of  service  to  the  central  office  in  the  work  of  establishing  tiie  £ 
tion  upon  Pike's  Peak. 

DETROIT,  MICHIGAN. 

{Official  Xumber,  36. J 

Latitude : 4^ 

Longitude - 83^ 

Elevation  of  barometer  above  sea-level * 656.31 

No  change  has  been  made  in  the  location  of  the  office  since  the  d 
of  last  report  Reports  from  fifty-five  other  stations  are  received  h 
and  published  in  the  usual  manner  on  manifold  maps  and  bulletins  { 
in  press  reports. 

During  the  year  three  thousand  five  hundred  and  nineteen  maps, 
thousand  seven  hundred  and  fifty-eight  bulletins  have  been  issued,  i 
seven  hundred  and  four  press  reports  furnished  for  publication.  1 
regular  issue  of  post-office  bulletins  to  three  hundred  and  thirty-sei 
offices  was  commenced  July  21,  since  which  date  forty-seven  thoust 
eight  hundred  and  fifty-four  copies  have  been  sent  put. 

Before  the  work  of  printing  the  Synopsis  and  Probabilities  was  cc 
menced  two  thousand  and  fifty-two  copies  of  them  were  manifolded  t 
posted  with  the  regular  bulletins. 

Reports  from  two  other  stations  are*received  here  for  transfer  to 
New  York  circuit. 

The  station  was  inspected  in  April,  1873,  and  the  records  and  insf 
ments  found  in  good  condition,  although  the  conduct  of  Sergt. 
Mann,  the  observer,  was  such  that  his  relief  was  recommended  by 
inspector  and  immediately  ordered.  Sergt  William  Finn  took  cha; 
of  the  station  April  5  and  still  remains,  haying  given  satisfaction 
the  manner  in  which  his  duties  have  been  performed. 

Two  assistants  have  been  relieved  during  the  year  for  miscondi 
and  one.  Private  Will  Stromberger,  called  in  for  promotion,  and  pasi 
the  required  examination. 

Four  assistants  are  *now  on  duty  and  are  all  kept  busy  in  getting  • 
the  various  publications  of  the  office. 

Twenty-nine  cautionary  signals  Yifkve  been  displayed  during  the  yc 
of  which  six  are  reported  as  justified  at  the  station. 
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The  observer  remarks,  in  reference  to  these  displays,  as  follows: 

y6tmbef9flf-98, 1872.— The  wind  was  gusty  and  boisterous,  makiDg  a  rongli  river. 
November  28-30, 1872. — ^The  wind  gnsly  and  boisterous,  making  a  rough  nver. 
AprU  dO-Maif  3, 1873. — According  to  dispatches  reoeiyed  Drom  points  on  Lake  Huron , 
le  wind  is  reported  to  have  been  olowing  a  gale  therec 

May  6-9, 1873. — Newspaper  reports  state  that  there  was  very  heavy  weather,  with 
iolent  southwest  wind  outside  of  tliis  on  Lake  Huron  on  the  7th. 

{The  leading  newspapers  publish  the  tabolated  reports  more  or  less 
illy,  the  monthly  abstracts,  and  the  latest  Probabilities  received  at  the 
totion. 

The  interest  in  the  service  has  been  largely  increased  since  the  issne 
f  the  post-office  bulletins  brought  the  work  of  the  office  more  directly 
efore  the  people  of  the  Htate. 

DUBUQUE,  IOWA. 

[Offldal  Number y  98.] 

atitnde 42^30'' 

ongitude 90^45' 

novation  of  barometer  above  sea-level 665  feet. 

The  office  is  located  in  Sullivan's  block,  in  the  business  center  of  the 
ity,  comer  of  Maine  and  Sixth  streets.  The  building  being  higher 
tiao  any  of  the  surrounding  ones,  its  roof  aftbrds  a  very  good  exposure 
>r  the  several  instruments.  The  instrument-shelter  is  of  the  authorized 
>rm,  facing  north.  The  station  is  supplied  with  two  full  sets  of  the 
bandard  instruments,  all  of  which  are  reported  in  good  condition.  The 
tation  was  established  by  Sergt.  Bobert  J.  Bell,  who  b^gan  taking  reg- 
lar  observations  on  July  10, 1873. 

This  station  is  one  of  observation  only,  and  no  reports  are  forwarded 
>  this  office  by  telegraph,  except  occasional  mid-day  observations,  in 
ccordance  with  instructions  on  this  subject. 

No  reports  are  received  here  from  other  stations,  and  therefore  no 
laps  or  bulletins  are  issued.  The  local  observations  are  furnished  reg- 
larly  to  the  press. 

A  river-gauge  has  been  constructed  by  the  observer,  who  is  instructed 
[>  make  regular  daily  observations,  and  report  them  by  telegraph  to 
iaint  Louis  over  the  regular  circuits.  The  gauge  is  located  at  the  foot 
f  Seventh  street,  and  its  zero  point  is  low-water  mark  of  October,  1864, 
nd  is  21  feet  10  inches  below  the  high- water  mark  of  April  22, 1870. 
lie  average  depth  of  water  in  the  channel  is  18  feet  below  low-water 
lark  of  1864. 

The  station  was  inspected  in  August  of  the  present  year,  and  the  in- 
truments  and  records  found  in  the  ^'  best  possible  condition." 

Much  interest  is  manifested  in  the  service  by/ all  classes  of  citizens  at 
his  place,  and  an  earnest  desire  is  expressed  for  the  receipt  of  re- 
K)rts  from  other  stations. 

DU  LUTH,  MINNESOTA. 

[Official  Number y  40.] 

latitude 46^  48' 

.ongitude 92°  06' 

•levation  of  barometer  above  sea-level 64^.7  feet. 

No  change  has  been  made  in  the  location  of  this  office  during  the 
•ast  year;    Sergt.  John  Dascomb,  who  was  in  charge  at  the  date  of 
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tbe  last  report,  was  transferred,  on  bis  own  request,  to  Yicksbai 
Miss.,  October  4,  1872,  and  was  succeeded  by  Sergt.  R.  R.  Mai 
who  still  remains  in  charge. 

The  station  was  inspected  in  May  of  the  present  year,  and  fonn 
a  creditable  condition. 

Upon  the  interest  in  the  service  manifested  by  the  observer,  th< 
spector  remarks:     *'The   observer's  journal  shows  that  during 
notable  storms  extra  observations  have  been  made  by  him,  and  in 
case  hourly  observations  for  a  period  of  fifteen  hours." 

Upon  the  recommendation  of  the  inspector,Prlvate  Addison  Slamm 
sent  to  the  station  as  assistant  May  2, 1873,  and  is  favorably  meutio 
by  the  observer  for  his  attention  to  duty. 

No  reports  are  received  here,  and  therefore  no  maps  or  bulletins 
issued.  The  press  is  furnished  with  the  monthly  summaries  and 
local  observations,  but  the  former  only  are  published  at  present. 

During  the  past  year  twenty  five  cautionary  signals  were  displa; 
and  of  this  number  fourteen  are  reported  as  justified  at  the  station, 
following  remarks  are  made  by  the  observer  upon  incidents  conne< 
with  these  signals : 

Xovemher  9-12, 1872. — ^The  schooner  Monitor  was  ready  to  sail,  but  remained 
twenty-four  hours  on  account  of  storm-signal  flying. 

November  13-14, 1872.— This  has  been  the  severest  storm  felt  here  in  a  long  1 
Three  schooners  and  one  steamer  were  driven  ashore,  and  two  of  the  schooners  wrec 
The  breakwater  and  the  freight  warehouses,  docks,  &c.,  of  the  Northern  Pacific  ] 
road  Company  and  elevator  damaged 

December  1^15, 1872.— Signal  justified— wind,  accompanied  by  snow. 

Considerable  interest  is  manifested  in  the  service  by  the  busii 
community  of  this  place,  as  the  following  extract  from  the  obser\ 
semi-annual  report  for  the  six  months  ending  July  1, 1873,  will  sho 

Judging  from  the  increased  interest  manifested,  the  service  appears  to  have  ma 
rapid  stride  in*  the  nublio  fiftvor.  Very  few  captains  of  vessels  leave  this  port  witl 
first  coming  or  sending  to  this  office  lor  information  concerning  the  probable  chars 
of  the  weather. 

Early  in  January  last  I  was  called  on  by  the  resident  engineer  of  the  Nort 
Pacific  Railroad  Company,  who  informed  me  that  a  regular  series  of  meteorolo| 
observations  was  about  to  be  commenced  under  the  auspices  of  that  company  at  *< 
ous  stations  along  the  line  of  their  road,  these  observations  to  be  alike  in  all  resj 
with  those  of  our  service.  I  gave  all  tne  information  and  instructions  nccessa^ 
the  work,  and  urged  the  importance  of  having  them  taken  synchronously  with  t 
of  the  signal-service.  According  to  this  arrangement,  stations  were  establishe 
Brainard,  Jiinn.,  and  Fargo,  Dak.,  and  copies  of  the  report  furnished  to  the  oei 
office. 

The  weekly  reports  firom  the  stations  referred  to  above  have  t 
regularly  received  at  the  central  office,  and  form  a  valuable  additio: 
its  records. 

EA8TPORT,  MAINE. 

[Official  Number  J  94.]' 

Latitude 44 

Longitude 66 

Elevation  of  barometer  above  sea-level 61.25 

The  office  is  located  in  the  custom-house,  in  the  business  center  of 
town.  The  bay  is  one  square  directly  east  of  the  building.  The 
posnre  for  roof-instruments  and  thermometers  is  as  good  as  can  be 
tained.    The  instmment-shelter  projects  fh>m  a  window  facing  nortl 

The  station  was  opened  April  1, 1873,  by  Sergt.  W.  O.  W.  Shr 
who  still  remains  in  charge. 
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Private  Daniel  C.  Marphy  was  ordered  to  this  station  as  assistant 
raly22,1873. 

All  reports  have  been  forwarded  promptly  by  mail,  and  the  general 
oanagement  of  the  station  has  been  satisfactory. 

No  reports  are  received  here,  and  therefore  no  maps  or  bulletins  are 
ssned. 

Ten  cantionary  signals  have  been  displayed  since  the  station  was  es- 
ablished,  of  which  Ive  are  reported  as  justified  at  the  station. 

Much  interest  is  taken  in  the  service  by  mariners,  and  the  observer 
eports  two  cases  where  captains  put  in  from  sea  in  passing  by  East- 
K)rt  to  ascertain  whether  the  cantionary  signal  was  flying  or  not. 

The  station  was  inspected  in  September,  1873,  and  is  reported  in  good 
londitiou. 

ERIE,  PENNSYLVANIA. 

[Official  Number y  97. J 

.atitiide 42^  07' 

longitnde S(P  03' 

ilevation  of  barometer  above  sea-level 671. 5  feet. 

The  office  is  located  in  a  three-story  brick  building  on  the  comer  o£ 
Itate,  the  principal  business  street  of  the  city,  and  the  instruments  have 
6  fair  an  exposure  as  can  be  obtained.  The  instrument-shelter  is  of 
he  authorized  pattern,  and  projects  from  a  window  of  the  office-room 
ftcing  north.  Sergt  E.  F.  McGomas  opened  the  station  on  May  25, 
873,  and  remains  in  charge.  Previous  to  August  4, 1873,  no  reports 
rere  sent  by  telegraph  to  the  central  office,  and  none  were  received  from 
ther  stations,  and  therefore  no  maps  or  bulletins  were  issued. 

Since  the  above-mentioned  date,  however,  reports  are  received  from 
fty-flve  stations,  and  tjiree  hundred  and  fifty  maps  and  eight  hundred 
nd  five  bulletins  have  been  issued,  and  the  local  observations,  together 
rith  the  bulletins,  furnished  the  press  and  published  regularly.  On 
ccount  of  the  increased  work,  an  assistant.  Private  H.  L.  I/Eesterre, 
ras  ordered  to  this  station  August  2, 1873.  The  station  was  inspected 
1  August,  1873,  and  everything  found  in  creditable  shape.  Three 
autionary  signals  have  been  displayed  here,  one  of  which  is  reported 
QStified  at  the  station. 

Much  interest  is  manifested  in  the  service  at  this  station  by  members 
f  the  press  and  the  business  community. 

ESCANABA,  MICHIGAN. 

[Offi^dal  Number  J  49.] 

A«Hnde 46°  44' 

ongitade t 87°  16' 

levation  of  barometer  above  sea-level 601.6  feet. 

The  location  of  the  office  remains  unchanged  since  last  report,  but  the 
istrnmeut-shelter  has  been  remodeled  and  built  with  double  walls  of 
ittice-work,  to  guard  against  the  effect  of  radiation  from  adjoining 
rails.  No  reports  are  received  here  from  other  stations,  and  conse- 
qently  no  maps  or  bulletins  issued,  but  the  local  observations  are  furn* 
jhed  to  the  Weekly  Tribune,  in  tabulated  form,  and  regularly  published. 
!he  station  has  been  inspected  twice  since  last  report — once  in  October, 
872,  and  again  in  April,  1873.  At  the  last  inspection  the  records  and 
nstruments  were  found  in  excellent  condition.     Sergt.  B.  J.  Bell  was 
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relieTed  from  cbarge  of  the  station  on  account  of  ill-health  March 
1873,  and  was  succeeded  by  Sergt.  J.  H.  Grarrard,  who  remained  u 
ordered  in  and  reduced  to  the  ranks,  for  neglect  of  duty  in  fail 
to  forward  his  mail  reports  promptly.  Sergt.  Edward  Lloyd  is  i 
in  charge,  and  has  given  satisfaction. 

Private  A.  J.  Berry  was  ordered  to  the  station  as  an  assistant 
vember  18, 1872,  and  still  remains,  having  performed  his  duties  ii 
commendable  manner.    In  compliance  with  urgent  requests  from 
citizens  of  the  station  and  of  ship-owners  at  other  points  on  the  lal 
it  was  fitted  up  for  the  display  of  cautionary  signals  soon  after  the 
inspection. 

The  first  signal  was  ordered  up  May  18,  but  owing  to  some  diffici 
in  the  telegraph  line  was  not  received  at  the  station.  Since  that  c 
three  others  have  been  ordered,  one  of  which  was  reported  as  not  jc 
fied  at  the  station. 

There  is  no  meteorological  committee  at  this  station ;  but  one  of 
citizens,  Mr.  S.  G.  Baldwin,  connected  with  the  Chicago  and  Norths 
Railroad,  has  shown  a  marked  interest  in  the  service,  and  done  al 
his  power  to  assist  the  observer  in  making  it  useful. 

FORT  BENTON,  MONTANA. 

[Official  Number  J  71.] 

Latitude 47< 

Longitude 110* 

Elevation  of  barometer  above  sea-level • 2,674  ] 

No  change  has  been  made  in  the  location  of  the  ofl&ce.  As  during 
previous  year,  much  irregularity  has  again  been  experienced  in 
transmission  of  the  telegraphic  reports,  chiefly  owing  to  the  uncertai 
of  telegraphic  communication  in  so  unsettled  find  wild  a  part  of 
country.  Sergt  W.  F.  Slater  remained  in  charge  of  this  station  u 
September  15, 1873,  when  he  was  relieved  by  Sergt.  William  Mc 
livray.  Sergeant  Slater  has  given  entire  satisfaction  while  in  chs 
of  this  istation,  and  has  rendered  all  mail  reports  with  the  utmost  pron 
ness  and  as  regularly  as  mail  facilities  would  admit.  A  plain  river  ga 
has  been  constructed  during  the  year,  and  the  stage  of  the  river  repoi 
in  the  regular  afternoon  telegrams. 
No  reports  are  received  here,  and  therefore  no  bulletins  are  issued 
The  thanks  of  the  office  are  due  to  the  commanding  officer  an< 
Oaptain  Kirtland,  Seventh  United  States  Infantry,  for  assistance « 
dered  the  observer. 

FORT  GIBSON,  CHEROKEE  NATION. 

\  Official  Number y  93.] 

Latitode 35^ 

Longitude 95^ 

Elevation  of  barometer  above  dea-level 511 

The  office  is  located  in  the  second  story  of  a  building  at  the  come 
two  streets  running  north  and  west,  respectively,  in  the  village  of  I 
Gibson.  The  location  is  the  best  that  could  be  obtained,  and  the 
struments  are  well  exposed. 

The  instrument-shelter  projects  from  a  window  in  the  office,  and  i 
the  authorized  form. 

The  station  was  oi)ened  on  the  morning  of  April  1, 1873,  by  Se 
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homas  A.  Taylor,  and  reports  have  been  received  since  then  with  as 
uch  regularity  as  the  limited  telegraphic  facilities  would  admit, 
ome  delay  has  been  experienced  in  getting  the  mail  reports  from  this 
ation,  and  the  observer  has  been  repeatedly  reprimanded  for  his  short- 
)mings  in  this  respect. 

No  reports  are  received  here,  and  consequently  nobnlletins  are  issued. 
be  local  observations  are  furnished  to  and  published  by  a  weekly 
iper  printed  in  the  English  and  Cherokee  languages. 

FOET  SULLY,  DAKOTA. 

[Official  Number y  83.] 

ititude ., 440  39' 

mgitude 100©  40' 

evation  of  barometer  above  sea-level 1687.8  feet. 

The  office  at  this  station  remains  unchanged.  Telegraphic  commuui- 
ition  has  been  frequently  interrupted  during  the  year,  in  one  instance 
T  nearly  a  month,  owing  to  the  unprotected  and  poor  condition  of  the 
tie.  The  telegraph-office  was  finally  abandoned  by  the  Northwestern 
elegraph  Company,  whose  property  it  is,  on  September  5, 1873,  and 
18  not  since  been  re-occupied.  Sergt.  George  Prendor  remained  in 
large  until  September  29, 1873,  when  he  was  relieved  by  Sergt.  Will- 
m  Kamsay,  with  a  view  to  transfer  to  a  more  important  station.  The 
ation  was  inspected  in  July  of  the  present  year  and  found  in  propet 
mdition.  The  inspector  remarks  in  his  reports:  ^^Tbe  books  and 
ipers  were  found  in  a  condition  unsurpassed  by  no  other  station  in 
fatness  and  accuracy,  and  have  been  so  kept  under  exceedingly  diffi- 
ilt  circumstances.'' 

A  river- gauge  has-been  constructed  during  the  year,  and  the  stage  of 
le  water  reported  in  the  regular  afternoon  telegrams.  The  distance 
■  the  river  from  the  fori  is  nearly  a  mile  and  a  half,  and  the  observer 
imarks  in  his  semi-annual  report :  ''  The  performance  of  this  duty 
aking  river  observations)  exposes  the  observer  to  a  twofold  danger — 
le  rme  and  arrow  of  the  Indian,  or  drowning.  Examples  are  too  nu- 
erous  of  the  grave  risks  that  attend  a  defenseless  white  in  the  thick 
idergrowth  on  the  confines  of  the  river,  and  I  am.  the  only  person  who 
)nture«  there  unarmed."  Ko  rej^orts  are  received  here  and  consequently 
)  bulletins  are  issued. 

The  office  is  indebted  to  Gen.  D.  S.  Stanley,  colonel  Twenty-second 
ifantry,  for  continued  interest  and  a  constant  effort  to  afford  all  pos- 
ble  facilities  to  the  observer. 

The  present  observer  has  a  sufficient  practical  knowledge  of  teleg- 
,phy  to  act  as  operator  in  addition  to  his  other  duties,  and  it  is  ex- 
K^ted  that  the  transmission  of  reports  will  be  resumed  at  an  early 
ite. 

GALVESTON,  TEXAS. 

[Official  Number  J  55.] 

Ititude 8»°  18' 

►ngitude - 94°  33' 

evatioD  of  barometer  above  sea-level 40.2  feet. 

The  location  of  the  office  remains  unchanged  since  the  date  of  last 

port.    No  reports  are  received  here  from  other  stations,  and  no  maps 

bulletins  issued.    The  local  observations  are  furnished  the  uewspa- 
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pers,  and  published  by  them  during  the  summer  season,  andtheamoi 
of  rainfall  and  a  monthly  abstract  of  the  climatology  of  the  stat 
regularly. 

Sergt.  E.  O.  C.  Mclnemey  remains  in  charge  of  the  station,  and  1 
performed  his  duties  satisfactorily,  and  rendered  all  reports  promp 
and  regularly.  A  series  of  interesting  experiments  made  by  him, 
reference  to  rain-fall  at  diflferent  elevations,  has  produced  unexpec 
results,  as  each  weekly  report  has  shown  a  greater  amount  of  rain  < 
lected  at  fifty  feet  above  the  ground  than  at  the  surface,  the  gau] 
used  being  duplicates  of  the  standard  signal-service  pattern.  Priva 
J.  E.  Cook  and  B.  C.  Anderson  have  been  called  in,  successively, 
promotion,  and  passed  the  required  examination.  Private  William 
Belt  was  transterred  to  the  station  as  an  assistant  April  10, 1873,  a 
died  of  yellow  fever  September  18,  after  a  brief  illness.  He  was  a  you 
man  of  excellent  character  and  habits,  and  had  discharged  his  duties 
a  conscientious  and  praiseworthy  manner. 

In  consequence  of  the  danger  to  which  an  assistant  not  acclimat 
would  be  exposed  at  this  season  of  the  year,  none  will  be  sent  to 
place  Private  Belt  until  later  in  the  season,  as  the  observer  is  cousidei 
fully  competent  to  manage  the  station  alone  for  a  few  weeks. 

The  chairman  of  the  meteorological  committee,  and  the  citizens  g< 
erally,  have  repeatedly  urged  the  importance  to  their  city  of  havi 
more  reports  furnished  them  from  stations  tp  the  west  and  north  in  I 
interior  of  the  State.  They  also  desire  to  receive  reports  from  the  G 
stations  to  the  eastward. 

The  station  was  inspected  in  March  of  the  present  year,  and  found 
good  condition. 

GKAND  HAVEN,  MICHIGAN. 

[Official  Number^  48.] 

Latitade 43^ 

Longitude 86° 

Elevation  of  barometer  above  sea-level 616.3  f< 

No  change  has  been  made  in  the  location  of  the  office  during  the  ye 
No  reports  are  received  here  from  other  stations.  The  local  obser^ 
tions  and  monthly  abstracts  of  the  local  weather  are  occasionally  pt 
lished  by  the  newspapers,  but  not  with  sufficient  regularity  to  ma 
them  of  much  service  to  the  public. 

The  station  was  inspected  in  April  of  the  present  year  and  found 
fair  condition.  Several  irregularities  were  discovered  and  corrected  I 
fore  the  inspector  left 

Sergt.  F.  F.  Wood  remains  in  charge  and  is  favorably  mentioned 
the  inspector  in  his  report  for  his  sobriety,  courtesy,  and  general  1 
havior. 

Sergt  J.  H.  Garrard  was  on  duty  at  the  station  from  January 
to  March  11, 1873,  during  the  illness  of  Sergeant  Wood. 

The  midnight  reports  are  not  sent  until  the  succeeding  morning, 
the  telegraph-office  is  closed  at  the  proper  time  of  sending.  The  unc( 
tainty  of  the  telegraphic  communication  also  interferes  seriously  wi 
the  prompt  transmission  of  cautionary  signal  orders,  which  if  sent 
night  are  frequently  delayed  several  hours  until  the  local  telegraph^offi 
is  opened  for  business  the  next  day. 

Considerable  interest  is  manifested  in  the  service,  especially  in  co 
nection  with  the  cautionary  signals,  of  which  thirty -six  have  been  d 
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layed  during  the  year.    Of  tbis  number  twenty-eigbt  are  reported  as 

istified  at  the  station. 

In  reference  to  several  of  these  signals  the  observer  remarks  as  fol- 

ws: 

May  12-13,  1873. — ^Tho  steamer  Saginaw  loft  as  nsnal  but  returned  on  account  of 

)9kvy  sea.    The  Chicago  and  Milwaukee  boats  are  behind  time  on  account  of  wind  and 

a. 

September  17-18,  1873. — One  vessel  remained  in  port  on  account  of  signal. 

September  24, 1873.->Quite  a  number  of  vessels  entered  the  port  for  shelter  during  the 

splay  of  the  signal. 

The  citizens  are  desirous  of  receiving  reports  from  the  other  lake-sta- 
ons,  but  with  the  present  telegraphic  facilities  it  would  be  impractica- 
ie  to  furnish  them  at  the  proper  hours. 

INDIANAPOLIS,  INDIANA. 

[Official  NumheTy  43.] 

ititnde 39°  47' 

jugitnde 86^  06' 

levationof  barometer  above  sea-level 746.7  feet. 

The  location  of  the  office  remains  unchanged  since  the  date  of  last 
»port,  but  arrangements  have  been  made  to  remove  it  to  another  part 
•  the  same  building  early  in  October,  in  order  to  obtain  better  facilities 
id  more  space.  Keports  from  thirty-seven  other  stations  are  received 
jre  in  the  morning  and  afternoon,  and  from  seventy-six  stations  at  mid- 
ight — the  additional  ones  being  copied  as  they  pass  between  Oincin- 
%t\  and  Chicago.  No  maps  are  printed,  but  during  the  year  tour  thou- 
bnd  seven  hundred  and  tifby-five  bulletins  have  been  issued,  and  one 
lousand  nine  hundred  and  eighteen  press  reports  furnished  for  publi- 
ition. 

Three  hundred  and  twenty-seven  river-bulletins  and  one  thousand 
^ven  hundred  and  thirty  manifold  copies  of  the  Synopsis  and  Proba- 
[lities  have  also  been  posted. 

Sergt.  0.  F.  B.  Wappenhans  remains  in  charge,  and  has  given  full 
itisfaction.  All  reports  have  been  promptly  and  properly  rendered. 
Two  assistants  have  been  relieved  for  misconduct  during  the  year, 
rivate  W.  D.  Halliday,  the  present  assistant,  has  been  on  duty  since 
ebrnary  10, 1873,  and  is  commended  by  the  observer  for  his  steadiness 
id  intelligence.  He  was  in  charge  of  the  station  alone  for  one  month 
iring  the  observer's  absence,  and  rendered  all  reports  in  proper  form 
id  time. 

The  leading  newspapers  print  the  local  observations  rcjgularly,  and 
BO  frequent  selections  from  the  general  reports  and  the  latest  Proba- 
Jities  received. 

The  observer  speaks  in  high  terras  of  the  courtesy  of  the  telegraph 
ficials,  by  which  he  has  been  enabled  to  perform  his  duties  under  the 
lost  favorable  circumstances. 

INDIANOLA,  TEXAS. 
[Official  Number  J  84.] 

Ultade 28C  32' 

ODgitude 96°  30' 

levatioD  of  barometer  above  sea-level 25  feet. 

The  office  remains  as  at  last  report^  in  Schultz's  building  on  Main  street, 
b  reports  are  received  here  from  other  stations,  and  the  station  is  there- 
>re  one  of  observation  and  report  only.     The  local  observations  and 
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monthly  abstracts  are  furnished  the  only  paper  published  here,  and 
printed  in  good  form. 

Sergt.  Edward  Lloyd  was  in  charge  until  March  13,  1873,  w 
he  was  relieved  on  account  of  ill  health  and  succeeded  by  Sergt.  Fr 
Mansfield,  who  still  remains. 

All  mail  reports  have  been  forwarded  regularly  and  promptly,  but 
telegraphic  ones  have  been  frequently  delayed  by  accidents  to  the 
^nd  the  closing  of  the  office  at  the  regular  reporting  hour. 

The  midnight  reports  are  unifdrraly  held  until  the  next  day  and 
warded  with  the  morning  report,  and  both  are  delayed  even  then  i 
eral  hours  because  the  telegraph-office  does  not  open  until  the  regi 
business  hours  of  the  place. 

In  reference  to  the  interest  taken  in  the  service  the  observer  rema 
as  follows : 

I  have  noticed  that  agricnltariste  appreciate  the  service  even  more  than  the  < 
mercial  community.  One  gentleman  remarked  to  me  that  it  depended  wholly  t 
the  si^al-service  whether  the  8ugar-]and«  of  Texas  would  ever  be  fully  develope 
not.  In  other  words,  that  these  lands  never  could  be  worked  to  advantage  wit! 
the  faniiers  interested  had  access  to  the  weather  reports. 

The  Station  has  not  been  inspected  during  the  year,  but  the  obsei 
reports  all  instruments  and  records  in  good  condition. 

JACKSONYILLE,  FLORIDA. 

[Official  Number,  73.] 

,  Latitude 30< 

Longitude 80* 

Elevation  of  barometer  above  sea-level 22.9 

The  location  of  the  office  remains  unchanged  since  the  date  of 
report.  Reports  from  five  other  Gulf  stations  are  received  here 
published  in  the  regular  matter.  During  the  year  three  thousand 
seventy -six  bulletins  have  been  issued  and  four  hundred  and  forty  pr 
reports  furnished  for  publication.  The  station  was  inspected  in  Fel 
ary  of  the  present  year  and  found  in  fair  condition.  Sergt.  D. 
Daboll  was  in  charge  until  January  2,  1873,  when  he  was  relieved 
account  of  ill  health,  and  succeeded  by  Sergt.  Richard  McLaugl 
who  still  remains  and  has  given  satisfaction.  All  mail-reports  h 
been  forwarded  promptly  and  in  proper  form.  Private  W.  U.  Sin 
still  remains  on  duty  as  assistant,  and  has  given  satisfaction  to  the 
server  and  to  the  centraP  office.  Considerable  interest  is  manifei 
in  the  service  here,  and  much  regret  is  expressed  at  the  inability  of 
office  to  furnish  reports  from  a  greater  number  of  stations,  especi 
during  the  winter,  when  many  visitors  from  the  North  spend  the  set 
in  Jacksonville  and  are  naturally  anxious  to  know  the  state  of  weal 
at  their  homes.  Both  newspapers  published  at  the  station  print  al 
ports  furnish^  them  in  excellent  form.  Owing  to  a  temporary  derai 
ment  of  the  telegraphic  facilities  the  midnight  reports  from  July  ; 
August  1  were  not  forwarded  until  the  next  morning,  and  during 
time  the  9  o'clock  p.  m.  reports  were  sent  instead. 

Four  cautionary  signals  have  been  displayed  during  the  year 
which  three  are  reported  as  justified  at  the  station. 

The  observer  makes  the  following  remarks  in  reference  to  these 
plays  : 

Metrdi  23-25, 1873. — ^Two  schooners  loaded  with  lumber  delayed  going  until  the 
was  over,  the  captains  ascribing  the  saving?  of  tbeir  vessels  to  the  display  of  the  sij 

March  25-26, 1'^S.— The  steamer  City  Point  waited  until  after  the  signal  was 
eied  before  she  left. 


Digitized 


by  Google 


CHIEF   SIGNAL-OFFICER.  2 SI 

KEOKUK,  IOWA. 

[Official  Number^  47.] 

titnde 40^  23' 

ngitade 91<^  27' 

BvatioQ  of  barometer  above  sea-level 584  feet. 

No  change  has  been  made  in  the  location  of  the  office  since  last  report. 
Bports  from  twenty-nine  other  stations  are  received  here  with  as  much 
gularity  as  the  imperfect  telegraphic  facilities  will  permit,  and  during 
e  spring  and  fall  reports  from  all  the  special  river-stations  are  also  re- 
ived. One  thousand  seven  hundred  and  ninety-six  regular  bulletins 
bve  been  issued  during  the  jear.  One  thousand  and  ten  river-bulle- 
18  posted.  The  newspapers  print  selections  from  the  river- reports, 
id  also  that  part  of  the  Probabilities  which  applies  to  the  West,  but 
K;line  to  use  the  tabulated  reports,  and  manifest  less  interest  in  the 
rvice  than  the  press  of  any  other  station. 

The  station  was  inspected  in  June  of  this  year,  and  the  instruments 
und  in  good  condition.  Several  irregularities  were  found  in  the  man- 
)r  of  keeping  the  records,  which  were  corrected  before  the  inspector 
ft  the  station. 

Sergeant  Daw  was  relieved  from  charge  of  the  station  November  22, 
r  neglect  of  duty  in  failing  to  forward  his  mail  reports  promptly,  and 
»s  succeeded  by  Sergt.  James  H.  Marsh,  who  still  remains,  having 
ven  general  satisfaction. 

The  assistant  on  duty  at  last  report  was  called  in  for  promotion 
pril  14,  and  passed  a  satisfactory  examination  after  going  through  the 
gnlar  course  of  instruction  at  Fort  Whipple. 

Private  Mark  Foley  is  the  present  assistant,  and  has  performed  his 
ity  satisfactorily. 

Regular  observations  have  been  made  daily  of  the  stage  of  water  in 
le  river,  and  reported  by  telegraph. 

The  bench-mark  used  is  at  the  northeast  corner  of  Old  Pilot's  Indi- 
rtor,  1,400  feet  above  the  bridge.  The  height  above  low  water  is 
:.183  .feet,  and  above  high  water  8.95  feet.  The  measurement  is  not 
ade  from  the  bed  of  river. 

Depth  of  water  in  channel  at  extreme  low  water  4^  feet,  and  at  ex- 
eme  high  water  24  feet  9  inches  to  25  feet  4  inches. 
Considerable  interest  is  manifested  by  leading  citizens  in  the  service, 
pecially  by  those  connected  with  the  river  trade. 


a 


KEY  WEST,  FLORIDA. 

[Official  Number y  25.] 


I 


ititode 240  32^ 

►ngitude 81°  48^ 

evatiou  of  barometer  above  sea-level 17  feet. 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
nee  last  report.  Reports  from  the  West  India  stations  are  received 
>re  and  transferred  by  the  observer  to  Lake  City,  besides  being  fur- 
shed  to  the  press,  wi^ih  the  local  observations,  weekly.  The  station 
fts  inspected  in  December,  1872,  and  the  records  and  instruments 
und  in  excellent  condition..  Sergt.  M.  J.  Shanefelter  was  in  charge 
itil  February  18, 1873,  when,  under  authority  from  the  central  office, 
)  exchanged  stations  with  Sergt.  William  Theodovius,  then  at 
unta  Rasaa.    Sergeant  Theodovius  was  in  turn  relieved  July  7,  by 
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Sergt.  B.  C.  Anderson,  wbo  still  remains  and  gives  satisfaction  1 
the  promptness  and  regularity  with  which  his  reports  are  rendered. 

One  assistant  has  been  called  in  for  promotion  daring  the  year,  ai 
after  going  through  the  regnlar  course  of  instruction  at  Fort  Whipp 
passed  a  satisfactory  examination.  Private  E.  K.  Moore  reported 
assistant  December  23, 1872,  and  exchanged  stations  February  18, 187 
Tvith  the  assistant  at  Punta  Eassa,  Private  M.  M.  Lewis,  who  still  i 
mains,  and  has  merited  the  commendation  received  from  the  observ 
for  his  faithful  discharge  of  duty.  He  had  entire  charge  of  the  statu 
lor  several  weeks  previous  to  Sergeant  Anderson's  arrival,  and  made  { 
reports  in  proper  form  and  time. 

KNOXVILLE,  TENNESSEE. 

[Official  Number y  42.] 

Latitnde 35°  5< 

Longitade , 8:30  5( 

Elevation  of  barometer  above  sea-level •. 993  fe< 

The  ofiBce  at  this  station  still  remains  in  the  University  building^ai 
affords  sufficient  facilities  for  its  stdtion-work,  although  its  distam 
from  the  telegraph-office  is  a  disadvantage.  No  rent  is  paid  for  t1 
office,  and  every  facility  is  extended  by  the  faculty  to  promote  the  U8 
fulness  of  the  service.  No  reports  are  received  here  from  other  st 
tions,  but  nine  hundred  and  thirty-six  reports  of  local  observations  ha^ 
been  furnished  to  the  press  and  regularly  published.  Sergt.  John  ] 
Payne  remains  in  charge  of  the  station,  and  has  furnished  all  repor 
X)romptly  and  satisfactorily.  He  has  no  assistant^  but  gets  occasion 
aid  from  the  students  of  the  university. 

The  midnight  report  is  usually  delayed  until  the  succeeding  day  c 
account  of  the  closing  of  the  telegraph-office.  The  station  has  not  bee 
inspected  during  the  year. 

LA  CEOSSE,  WISCONSIN. 

[Official  Number^  87.] 

Latitude 43°  < 

Longitude 9P  S 

Elevation  of  barometer  above  Bea-level 686.26fe< 

This  station  was  established  October  15,  1872,  by  Sergt.  Eichai 
Williams,  who  still  remains  in  charge  and  has  given  satisfaction. 

The  office  is  in  the  business  center  of  the  town,  at  the  corner  of  Se 
ond  and  Main  streets,  convenient  to  all  important  public  places.  Tl 
roof  exposure  for  instruments  cannot  be  excelled  at  the  station.  Tl 
post-office  is  two  squares  distant,  the  court-house  and  Internation; 
Hotel  and  the  Mississippi  Biver  are  the  same  distance.  The  telegram 
offices  are  one  square  distant 

The  instrument-shelter  is  of  the  standard  model,'and  projects  from 
window  in  the  second  story. 

Reports  fh)m  other  stations  are  not  received  here,  but  the  local  obse 
vations  are  furnished  regularly  to  the  press,  and  published  in  goc 
form. 

The  station  was  inspected  in  August  of  the  present  year,  and  the  re 
ords  found  in  poor  condition.  The  errors  were  pointed  out  and  co 
rected  by  the  inspector,  and  the  observer  retained  upon  his  recoi 
mendation,  as  he  appeared  to  have  erred  through  ignorance  alon 
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egular  river  observations  have  been  made  each  afternoon,  and  fur- 

Lshed  with  the  usual  telegraphic  reports. 

The  zero  of  gauge  is  low-water  mark  of  October  1, 1871,  and  is  two 

et  two  and  a  half  inches  above  the  bed  of  the  river.    The  gauge  is 

itached  to  one  of  the  piles  of  the  bridge  leading  to  North  La  Crosse. 

Telegraphic  reports  were  suspended  from  January  10  to  April  4, 1873, 

accordance  with  instructions  from  the  central  office. 

The  inspector  reports  that  considerable  interest  is  felt  in  the  service 

nong  the  citizens  of  the  station. 

LAKE  CITY,  FLORIDA. 

[Official  Number  J  24.] 

ititnde 30^  13' 

►ngitude S2P  40' 

evatioQ  of  barometer  above  sea-level 216  feet. 

The  location  of  the  office  at  this  station  remains  unchanged  since  last 
port.  The  reports  of  three  regular  stations  and  all  of  those  from  the 
^est  India  stations  are  transferred  here  to  the  observer  at  Savan- 
ih. 

No  bulletins  are  published,  nor  any  special  local  use  made  of  the  re- 
)rts,  and  as  the  necessity  for  a  station  at  this  point  no  longer  exists 
3  removal  to  some- more  useful  location  is  recommended. 
The  station  was  inspected  in  February  of  the  present  year,  and  in- 
ruments  and  records  found  in  fair  condition.  The  office  and  instru- 
ent-shelter  needed  repairing,  but  as  there  was  reason  to  believe  that 
e  station  would  be  broken  up  at  an  early  date,  it  was  not  considered 
Ivisable  to  expend  any  more  money  upon  it  than  was  absolutely 
icessary,  and  the  repairs  were  not  made. 

Sergt  James  O-Dowd  was  in  charge  of  the  station  until  relieved 
ugust  27, 1873,  on  account  of  ill-health.  He  was  succeeded  on  that 
ite  by  Sergt.  A.  D.  Woolcott,  who  still  remains.  Both  meii  have 
ven  satisfaction. 

Two  assistants  have  been  called  in  for  promotion  during  the  year  and 
)th  passed  the  required  examination,  and  are  now  in  charge  of  sta- 
ins. 

One  assistant  was  ordered  in  for  discharge,  and  was  succeeded  by  Pri- 
ite  John  A.  Cody,  who  still  remains. 
But  little  interest  is  felt  in  the  service  by  the  inhabitants. 

LEAVENWOETH,  KANSAS. 

[Official  If^umbeTj  52.] 

ktitnde 39°  19^ 

►ngitode 94"  58' 

evation  of  barometer  above  seaflevel 813.38  feet. 

The  office  has  not  been  moved  since  last  report,  and  as  it  is  coramo- 
ous,  centrally  located,  and  convenient  to  the  principal  business  places, 
>  change  is  recommended. 

Reports  from  other  stations  are  not  received  here,  and  the  only  bulle- 
js  issued  are  those  of  the  local  observations,  of  which  six  hundred 
\d  ninety-three  copies  have  been  furnished  the  press  during  the  year, 
id  published  in  full  by  the  several  newspapers  of  the  city.  These 
ipera  also  publish  the  monthly  abstracts  of  the  local  weather,  pre- 
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pared   by   the   observer,  and  also  the  Monthly  Weather  Eeview, 
ceived  from  the  central  office. 

Eegular  river  observations  are  made  daily,  and  reported  in  the  usi 
manner.  The  zero  of  the  gauge  is  fixed  at  low-water  mark  in  the  M 
souri,  which  is  about  one  foot  above  the  bed  of  the  river,  although  t 
river  bottom  changes  at  each  flood. 

The  station  was  inspected  in  July  of  the  present  year,  and  found 
good  condition.  Some  irregularities  existed  in  the  manner  of  keepi 
tbe  records,  but  they  were  corrected  by  the  inspector.  Sergt.  Geoi 
Boehmer,  in  charge  at  the  dat^  of  last  report,  was  transferred  to  t 
central  office  December  2, 1872,  and  succeeded  by  Sergt.  George 
Kowley,  who  still  remains,  and  whose  mail  reports  have  been  forward 
with  regularity.  His  general  management  of  the  station  was  favoral 
mientioued  by  the  inspector. 

Private  E.  W.  McGann  was  ordered  in  for  promotion  IN'ovember 
1872,  and  after  going  through  the  regular  course  of  instruction  at  F( 
Whipple  passed  a  satisfactory  examination,  and  is  now  in  charge  oi 
station.  His  successor,  Julius  F.  Beyer,  was  fatally  Injured  by  falli 
from  the  office-window  to  the  pavement,  while  an  duty,  and  died  F( 
ruary  8,  1873.  He  was  a  man  of  excellent  habits  and  fine  intelligen 
The  present  assistant  is  private  Thomas  Jones,  who  has  been  on  duty 
that  capacity  since  March  18,  1873. 

The  midnight  reports  from  this  station  are  not  forwarded  until  1 
morning  following,  as  the  telegraph-office  is  clojsed  at  the  regular  tii 
for  sending  them. 

The  inspector  reports  that  much  interest  is  felt  in  the  service  by  t 
citizens,  and  a  general  desire  is  expressed  for  the  receipt  of  reports  fn 
other  stations  on  the  western  rivers  and  in  the  Territories.  With  t 
present  telegraph  facilities  these  reports  cannot  be  furnished  in  a  sat 
factory  manner. 

LEXINGTON,  KENTUCKY. 

[Official  Number,  90.] 

Latitnde 1..        38° 

Longitude 84° 

Elevation  of  barometer  above  sea-level l,083f(i 

The  station  was  established  October  1,  1872,  by  Sergt.  W. 
Jewell,  who  still  remains  in  charge  and  has  given  satisfaction.  T 
office  is  in  one  of  the  university  buildings,  and  is  furnished  free  of  cost 
the  Government.  Keports  are  not  sent  by  telegraph,  but  the  seven  r< 
ular  observations  are  made  daily,  and  forwarded  by  mail  at  the  end 
each  week.  No  reports  are  received  here.  .  The  officers  of  the  u 
versity  have  made  several  urgent  requests  to  be  furnished  with  full 
ports  fron^  Cincinnati  once  each  day,  and  as  the  station  is  one  of 
struction  it  is  recommended  that  the  request  be  complied  with.  T 
observer  is  commended  by  the  officers  of  tfie  university  for  his  genei 
good  conduct,  intelligence,  ^ud  attention  to  duty. 

LOUISVILLE,  KENTUCKY. 

[Official  Number,  64.] 

Latitnde : 38^ 

Longitude a^^ 

Elevation  of  barometer  above  sea-level 496  fd 

No  change  has  been  made  in  the  location  of  the  office  at  this  stati 
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jince  lavSt  report.  Eeports  from  nineteen  regular  stations  are  received 
lere,  and  also  from  all  the  special  river  stations,  when  in  operation. 

Daring  the  year  three  thousand  three  hundred  and  eleven  bulletins 
)f  the  regular  reports  and  sil  hundred  and  ninety  of  the  river  reports 
lave  been  issued,  and  seven  hundred  and  fifty  nine  reports  furnished 
»  the  press  and  published  in  excellent  form.  Eight  hundred  and  fifty 
uanifold  copies  of  the  Synopsis  and  Probabilities  have  also  been  posted 
vith  the  bulletins  in  the  most  prominent  public  places. 

The  leading  daily  papers  publish,  in  addition  to  the  tabulated  reports, 
he  complete  local  observations,  the  river  reports,  weekly  chronicle  and 
uouthly  abstracts  and  the  latest  Probabilities  received,  and  manifest 
u  every  way  a  gratifying  interest  in  the  welfare  of  the  service. 

The  station  was  inspected  in  March  of  the  present  year,  and  the  oflBce, 
nstrnments,  and  records  found  in  good  condition.  The  observer  iu 
jharge,  Sergt.  R.  E.  McGrady,  was  favorably  mentioned  by  the  in- 
ipector  for  his  attention  to  duty  and  courtesy  in  furnishing  iuformatioa 
o  applicants.  After  the  visit  of  the  inspector,  however,  Sergeant  Mc- 
Grady began  to  neglect  his  work  by  failing  to  transmit  the  mail  reports 
►n  time,  and  at  length  fell  so  far  behind  in  this  respect  that  he  was 
)rdered  to  Fort  Whipple  September  22, 1813,  and  succeeded  by  Sergt. 
Fesse  W.  Craig,  who  is  now  in  charge.  During  the  year  two  assistants 
lave  been  ordered  in  for  promotion,  one  of  whom  has  passed  the  re- 
[uired  examination  and  is  now  in  charge  of  a  station,  and  the  other  is 
^oing  through  the  regular  course  of  instruction  at  Fort  Whipple.  Pri- 
vate Ned  Warren,  the  present  assistant,  has  been  on  duty  since  July 
19, 1873,  and  given  satisfaction  by  the  manner  iu  which  he  has  discharged 
us  duties. 

Regular  river  observations  are  made  daily  in  the  usual  manner,  the 
lepth  of  water  being  takcfn  from  a  gauge  at  the  foot  of  Tenth  street, 
v^liich  is  used  by  all  river-men. and  considered  reliable. 

The  zero  of  this  gauge  is  the  sill  of  the  lock  df  the  Louisville  and 
Portland  Canal.  The  bench-mark  is  the  door-sill  of  house,  corner  of 
renth  and  Water  streets,  and  is  28.1  feet  above  zero.  Extreme  high 
irater  of  February  21,  1832,  is  41.8  feet  above  zero. 

LYNCHBURGH,  VIRGINIA. 

[Official  Number^  44.] 

^titude 370  30' 

x>ngitude , 79°  02' 

Elevation  of  barometer  above  sea-level , 738  feet. 

The  office  was  moved  September  1, 1873,  to  No.  135  Main  street,  in 
he  building  of  the  First  National  Bank,  where  all  instruments  have  a 
Quch  better  exposure  than  previously. 

Reports  from  other  stations  are  not  received,  and  therefore  the  only 
mlletins  issued  are  those  of  the  local  observations,  which  are  furnished 
egularly  to  the  local  newspapers.  These  papers  als6  print  the  latest 
Probabilities  received  from  Washington  through  the  agency  of  the  South- 
irn  Press  Association. 

The  station  has  not  been  inspected  since  last  report,  and  the  present 
audition  of  the  office  is  therefore  unknown,  except  from  the  reports  of 
he  observer,  who  states  that  all  instruments  are  in  perfect  order. 

Sergt.  9.  B.  Murray  was  relieved  from  charge  of  the  station  Janu- 
ary 9, 1873,  for  neglect  of  duty  in  not  forwarding  his  mail  reports  oa 
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time.  He  was  sncceeded  by  Sergt.  H.  U.  Jones,  who  still  remai 
and  has  been  especially  prompt  in  rendering  all  reports. 

There  is  no  assistant  at  the  station,  noi^  is  any  considered  necessa 
at  present,  as  the  work  of  the  observer  is  limited  to  making  thesev 
daily  ^observations  and  recording  them. 

In  reference  to  the  interest  manifested  by  the  citizens  in  the  servi< 
the  observer  remarks  as  follows  in  his  report  for  the  six  months  endi] 
Junfe30, 1873: 

Lynchburgh  beinjB:  ODe  of  the^eatest  tobacco-markets  in  the  United  States,  and  i 
greatest  maunfacturingcity,  receives  undoubtedly  the  most  positive  and  definite  amon 
of  benefit  from  the  system  of  weather  reports  of  any  city  in  the  Union  that  is  sitnat 
in  the  interior.  The  manufacturers,  after  a  lor<;  and  patient  comparison  of  I 
Probabilities  and  the  weather  which  actually  occurs,  have  arrived  at  the  conclusi 
that  for  practical  purposes  the  Probabilities  are  "certainties,"  and  make  their 
rangements  about  placing  tobacco  in  the  open  air  in  accordance  therewith,  and  th 
are  unanimous  in  their  declarations  of  appreciable  good  derived  directly  from  the  s 
nal-service  reports  in  enabling  them  to  prevent  a  great  loss  of  labor  and  material. 

MAEQ^ETTE,  MICHIGAN.      - 

[Official  Number  J  50,  J 

Latitude 46° 

Longitude 87° 

Elevation  of  barometer  above  sea-level 666.33  fe 

The  office  remains  at  the  comer  of  Spring  and  Front  streets,  in  t 
business  center  of  the  town,  and  within  one  sqaare  of  the  lake,  t 
telegraph-offic^,  and  the  most  important  pnblic  houses.  The  location 
a  g^>d  one  for  the  exposure  of  the  instruments.  No  reports  are  receiv 
here,  the  station  beiug  for  observation  and  report  and  for  the  display 
cautionary  signals  only. 

The  local  observations  are  furnished  regularly  to  the  Mining  Joumi 
the  only  paper  published  at  the  station.  This  paper  also  prints  week 
abstracts  of  the  local  weather.  The  station  was  inspected  in  May  of  t 
present  year,  and  records  and  instruments  found  in  good  condition. 

Sergt.  W.  fl.  Clendenon  remains  in  charge,  atid  has  rendered  all  i 
ports  promptly  and  satisfactorily.  The  inspector  reports  that  he 
spoken  of  in  very  warm  terms  of  commendation  by  citizens  with  whc 
he  has  official  relations.  Arrangements  were  made  for  the  display  of  cs 
tionary  signals  as  soon  as  the  telegraphic  communication  could  be  i 
lied  upon  to  transmit  them  promptly;  and  the  first  signal  was  order 
September  26, 1873.  Previous  to  that  date  several  warnings  had  be 
sent  to  the  observer  whenever  danger  was  anticipated. 

There  is  no  assistant  at  the  station.  Since  the  date  of  last  report  t 
telegraphic  communication  has  been  greatly  improved,  and  the  repoi 
transmitted  with  greater  regularity. 

MEMPHIS,  TENNESSEE. 

[Offioial  Number^  62.] 

Latitude 35° 

Longitude 90° 

Elevation  of  barometer  above  sea-level 299  fe 

No  change  has  been  made  in  the  location  of  the  office  since  last  repo 

Heports  from  nineteen  regular  stations  are  received  here,  and  a] 

those  from  the  special  river-stations  when  made.    During  the  y^ar,  ti 

thousand  nine  hundred  and  seventy-two  tabulated  and  one  thousai 

five  hundred  and  seventy-seven  river-bulletins  have  been  issued,  a] 
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)ur  handred  and  sixty-five  press  reports  furnished  for  publieation. 
►ne  thousand  and  fifty-six  manifold  copies  of  the  Synopsis  and  Prob- 
bilities  were  made  and  posted  with  the  bulletins  previous  to  August 
5,  on  which  date  the  printed  issue  to  post-offices  was  commenced. 
*ifty-nine  offices  are  supplied  with  two  copies  each  daily,  the  total  jium- 
er  issued  to  date  being  three  thousand  seven  hundred  and  seventy-six. 

The  station  was  inspected  in  March  of  the  present  year,  and  reported 
1  excellent  condition. 

Sergt.  S.  W.  Ehode  remans  in  charge,  and  has  rendered  all  reports 
romptly  and  in  proper  form.  His  semi-annual  reports  are  especially 
rell  prepared. 

Privates  John  D.  Sumet  and  James  T.  Clements  are  on  duty  as  assist- 
nts,  and  are  both  favorably  mentioned  by  the  observer  for  their  good 
ondnct  and  faithful  attention  to  duty.  One  assistant  (Private  A.  G. 
assin)  has  been  ordered  in  for  promotion  during  the  year,  but,  receiv- 
)g  a  commission  as  second  lieutenant  in  the  Army  before  completing 
is  course  of  instruction  at  Fort  Whipple,  was  not  examined. 

The  following  extracts  from  the  semi-annual  report  of  the  observer 
)r  the  period  ending  June  30, 1873,  will  give  a  fair  idea  of  the  interest 
manifested  in  the  service : 

As  to  the  osd  made  of  the  reports  i*eceiyed  at  this  station,  I  have  to  report  that  I  am 
rten  called  upon  by  the  railroad  and  express  companies  to  know  tUe  condition  of  the 
eather.  These  companies  are  often  sned  for  damages  to  goods  from  being  exposed  to 
le  rain  and  sudden  changes  in  the  temperature.  It  is  a  very  important  matter  to 
lem  to  know  the  condition  of  the  weather  while  these  ^^ds  were  in  their  charge.  I 
ave  always  been  able  to  furnish  the  information  these  parties  desired,  the  Weekly 
leather  Chronicle  being  very  useful  in  this  connection.  One  brickmaker  stated  to 
e  that  he  had  often  saved  as  high  as  two  and  three  hundred  dollars  a  day  by  giving 
ose  attention  to,  and  heeding  the  warnings  given  in,  the  Probabilities. 
The  increase  of  the  river-reports  was  highly  commended  by  the  river-men,  and*thia 
ovement  by  the  Department  in  their  behalf  has  been  duly  appreciated  by  every  one 
mnected  with  the  river.  The  planters  along  the  river  also  give  close  attention  to  the 
ver-reports,  as  they  can  now  have  several  days'  warning  of  an  overflow. 
The  cotton-factors  of  this  city  also  manifest  considerable  interest,  and  this  office  is 
sited  almost  daily  bv  cotton-men,  desiring  information  as  to  the  amount  of  rain-fall, 
mperature,  &c.,  in  the  cotton  States.  The  river-men  have  been  very  profuse  in  their 
icominms,  as  the  river-reports  of  the  service  have  been  of  great  value  to  their  inter- 
ts.  The  additional  river-station  shave  been  very  valuable  to  them,  and  there  is  no 
mbt  bnt  that,  by  the  present  system,  an  immense  amount  of  property  can  be  saved 
>  the  planters  in  the  Lower  Mississippi  Valley.  The  service  has  gamed  a  fast  hold  on 
le  people  of  this  city,  and  there  are  certain  portions  of  the  public  that  have  saved  so 
ucii  by  heeding  its  warnings  that  they  would  not  know  what  to  do  without  it. 

^Efegular  river  observations  are  made  at  this  station  and  reported  in 
le  usual  manner.  The  gauge  used  is  one  constructed  by  the  United 
tates  Engineer  Corps,  as  stated  in  the  last  annual  report 

MILWAUKEE,  WISCONSIN. 

[Official  Number^  38.] 

ititude 430  03 

>ngitude 87^  54' 

Levation  of  barometer  above  sea  level 661.4  feet. 

The  office  was  removed  in  April  to  an  adjoining  room  in  the  same 

lilding,  but,  while  centrally  located,  labors  under  the  disadvantage  of 

jing  imperfectly  heated  during  the  winter  months.    Efforts  will  be 

ade  to  remedy  this  defect  before  the  cold  weather  renders  the  office 

Qcomfortable. 

£ex)orts  from  fifty-seven  stations  are  received  here,  of  which  seven  are 
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transferred  to  Chicago  iu  addition  to  their  publication  at  the  station 
the  usual  manner. 

During  the  year  one  thousand  eight  hundred  and  fifty-three  ma 
and  three  thousand  five  hundred  and  sixty  bulletins  have  been  issue 
and  four  hundred  and  fifty-five  press-reports  furnished  for  public 
tion. 

Eight  hundred  and  forty-nine  manifold  copies  of  the  Synopsis  ai 
Probabilities  have  also  been  made  and  posted  with  the  bulletins  in  t 
most  prominent  public  places. 

The  station  was  inspected  in  April  of  the  present  year,  and  t 
records  and  instruments  found  in  good  condition. 

Sergt.  D.  H.  Sackett  was  relieved  March  20,  1873,  on  account  of 
personal  difiicnity  with  the  telegraph-operators,  in  which  he  does  n 
appear  to  have  been  the  most  at  fault.  He  was  succeeded  by  Ser^ 
H.  M.  Ludwig,  who  still  remains  in  charge  and  has  given  full  satisfa 
tion  by  the  able  manner  in  which  he  has  discharged  his  duties. 

One  assistant  has  been  transferred  to  the  central  oflBce  during  ti 
year.  His  successor,  Private  A.  Dunhauser,  was  ordered  there  Ap 
1, 1873,  and  still  remains.  His  conduct  has  been  favorably  mentions 
by  the  observer. 

Thirty-six  cautionary  signals  have  been  displayed  during  the  year, 
which  twenty-four  are  reported  as  justified  at  the  station. 

In  reference  to  these  displays  the  observer  remarks  as  follows : 

October  15-16, 1872.~HiKb  .northerly  winds  prevailed  on  the  lake,  and  vessels  p 
back  to  port  and  remained  until  the  signal  was  lowered. 

October  29-31,  1872. — Sailing-vessels  remained  iu  port ;  steamers  went  out,  but  i 
turned  and  remained  in  port  until  the  gale  abated. 

November  7,  1872. — Heavy  gale  on  the  lake. 

November  13-14, 1872. — Yessels  that  were  out  put  back  to  port  and  waited  until  t 
signal  was  lowered. 

November  25, 1872.— The  vessels  remained  in  port. 

November  28-30, 1872. — Vessels  remained  in  port.  The  majority  are  laid  up  for  t 
winter. 

November  30-December  2, 1872. — Wind,  accompanied  by  snow.  One  vessel  disobey 
the  signal  and  went  out,  but  met  with  a  heavy  sea  which  compelled  her  to  put  back 
port. 

December  2-3,  1872.— No  vessels  going  out ;  all  laid  up  for  the  winter. 

April  7-10, 1873.— No 'sailing- vessels  left  port.    No  casualties  reported. 

September  17-18,  1873.— Very  few  departures  during  the  disulay  of  the  signal,  a 
damage  to  shipping  reported.    A  rough  sea  experienced  by  Milwaukee-bound  vesse 

September  24-25, 1873. — Vessels  remained  in  port  until  the  wind  veered  to  the  sout 
west,  of  which  several  took  advantage  and  cleared.  The  bark  Unadilla  lost  her  m 
zen-topmast  by  rongh  weather  on  Lake  Michigan  on  Wednesday,  and  the  schooner  1 
J.  Whaling  foundered  at  Grand  Haven  and  is  a  total  loss. 

September  26-27,  1H73. — Vessels  remained  in  port  during  the  continuance  of  sout 
east  wind  and  cleared  with  the  southwest. 

The  leading  newspapers  print  the  tabulated  reports,  the  weekly  ai 
monthly  abstracts,  and  the  latest  Probabilities  received  up  to  the  tin 
of  going  to  press.  The  inspector  reports  that  the  citizens  display 
marked  interest  in  the  service.  In  reference  to  this  subject  the  observ 
remarks : 

Farmers  and  visitors  from  the  surrounding  country,  whom  I  frequently  meet,  i 
speak  with  the  highest  praise  of  the  benefits  derived  from  the  reports,  and  especial 
the  Probabilities,  which  have  been  unusually  correct  for  this  region.  Numerous  ves8< 
owners  and  others  interested  in  shipping  study  the  ProUabilities  for  anticipat 
changes  in  the  direction  of  the  wind,  and  accordingly  regulate  their  vessels  for  eai 
departure  or  otherwise,  as  the  case  may  be.  Cautionary  sisals,  when  up,  are  al 
closely  watched,  and  cases  have  come  under  my  personal  notice  where  vessels  delay 
their  departure  during  the  display  of  the  signals. 
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MOBILE,  ALABAMA. 

[Official  Number  J  27.] 

I»atitnde 30°  42 

Longitude 88°  ll' 

Elevation  of  barometer  above  sea-level 41  feet' 

No  change  has  been  made  in  the  location  of  the  office  at  this  station 
since  the  date  of  last  report.  No  reports  from  other  stations  are  re- 
ceived here,  but  during  the  year  one  thousand  seven  hundred  and 
twenty-three  bulletins  and. one  thousand  four  hundred  and  sixty-six 
press-reports  of  local  observations  have  been  issued  by  the  observer,  in 
Addition  to  five  hundred  and  forty-seven  manifold  copies  of  the  Synopsis 
and  Probabilities  made  and  posted  with  the  bulletins.  The  station  was 
Inspected  in  February  of  the  present  year,  and  instruments  and  records 
found  in  good  condition. 

Sergt.  D.  O'Donoghtie  remains  in  charge,  and  has  given  entire 
satisfaction.  All  reports  have  been  rendered  promptly  and  in  excellent 
form.  Two  assistants  have  been  called  in  for  promotion  during  the 
^ear,  one  of  whom  has  passed  the  required  examination,  and  the  other 
is  still  under  instruction.  Private  C.  A.  Smith  is  the  present  assistant, 
and  is  commended  by  the  observer  for  his  attention  to  duty. 

Thirteen  cautionary  signals  were  ordered  during  the  year,  of  which 
five  are  reported  as  justified  at  the  station.  Several  of  these  signals 
W'ere  delayed  in  transmission  until  their  time  of  usefulness, had  passed. 

In  reference  to  the  display  of  April  1, 1873,  the  observer  remarks : 
*A  few  vessels  not  taking  warning  were  driven  from  their  moorings." 

The  inspector  reports  that  the  citizens  are  very  much  interested  in 
the  service,  and  are  anxious  to  have  re])orts  from  other  stations. 

The  secretary  of  the  cotton-excLenge  made  a  most  earnest  request 
through  him,  that  the  cotton  exchange  be  furnished  with  reports  from 
the  cotton  States  during  the  cotton-growing  season  at  least.  He  states 
that  thesfs  reports  are  of  the  utmost  value  to  cotton-merchants,  as  they 
show  the  actual  state  of  the  weather  at  the  points  where  stations  are 
located,  and  upon  this  data  the  business  men  rely  in  a  great  measure  in 
making  their  calculations  as  to  the  probable  value  of  the  crop. 

MONTGOMEEY,  ALABAMA. 

[Official  Number  J  26.  J 

Latitude 32^  22' 

Longitude 86°  23' 

Elevation  of  barometer  above  sea-level 249.9  feet. 

The  office  at  this  station  remains  at  49  Market  street,  in  the  business 
[)ortion  of  the  city.  It  was  inspected  in  February  of  the  present  year, 
ftnd  found  in  a  fair  condition.  Upon  the  recommendation  of  the  in- 
spector, the  instrument-shelter  has  been  remodeled  and  painted,  to  pro- 
cure a  better  exposure  for  the  instruments.  It  is  also  intended  to  re- 
move the  office  to  a  more  suitable  building,  but  as  yet  none  has  been 
found. 

Sergt.  George  A.  Clum  remains  in  charge,  and  has  forwarded  his 
•eports  promptly  and  in  good  shape ;  and  as  no  reports  are  received 
lere  from  other  stations,  he  has  been  without  an  assistant  until  Septem- 
ber 11, 1873,  when  the  station  was  made  one  of  the  southern  centers  for 
:he  distribution  of  the  daily  Synopsis  and  Probabilities  to  pos^ offices, 
»nd  Private  H.  E.  Armstrong,  a  printer,  ordered  here  as  assistant. 
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Commencing  September  20, 1873,  the  midnight  Synopsis  and  Proba 
ities  are  received  by  telegraph  and  are  printed,  and  two  copies 
mailed  daily  to  forty-fiv6  post-offices. 

The  press  has  been  furnished  with  and  published  the  daily  local 
servations  and  the  monthly  summaries. 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

[Offidal  dumber  J  46.] 

Latitude 40©  16' 

Longitude 71^  16' 

Elevatiou  of  barometer  above  sea-level .•-. 6285.4  i 

The  office  at  this  station  was  located  during  last  winter  in  the  de 
of  the  Mount  Washington  Railway  Company,  on  the  summit,  and  d 
ing  the  summer  was  moved  from  one  building  to  another,  belonging 
the  same  company,  until  it  was  finally  settled  permanently,  in  Sept< 
ber,  in  a  comfortable  and  roomy  house  built  foik  this  especial  purpc 
at  the  expense  of  the  central  office,  by  Mr.  Walter  Aiken,  to  whom 
office  is  indebted  for  many  courtesies  shown  the  observers,  and  for  vt 
able  assistance  rendered  on  many  occasions.  The  station  was  inspec 
in  December,  1872,  and  an  officer  is  now  on  his  way  to  make  anot 
inspection.  The  station  was  found  in  excellent  condition  when  1 
visited,  all  instruments  and  records  being  in  good  working  ord 
and  the  men  comfortably  situated.  Sergt.  A.  R.  Thornett  remains 
charge,  and  has  given  entire  satisfaction  by  the  regularity,  neatness,  s 
promptness  with  which  all  of  his  reports  have  been  forwarded.  He  1 
sent  most  of  his  own  telegraph  reports  during  the  year,  having  learc 
to  operate  with  sufficient  skill.  Sergt.  William  Line  also  remains 
the  station,  and  is  warmly  commended  by  the  observer  in  charge  for 
ability  and  zealous  attention  to  duty.  Private  William  Ramsay  v 
ordered  in  for  promotion  July  1,  1873,  and,  after  the  usual  instructi 
passed  bis  examination,  and  is  now  in  charge  of  a  station.  An  ex 
assistant  was  sent  to  the  station  during  the  time  the  special  obser 
tions  were  made,  of  which  a  separate  report  has  already  been  ^ibmitl 
to  you.  He  was  recalled  August  4, 1873,  and  succeeded  by  Private 
De  Rosher,  who  performs  his  duties  satisfactorily.  A  great  amount 
extra  labor  was  thrown  upon  Sergeant  Thornett  in  connection  with  1 
establishment  of  the  special  stations  on  the  side  of  the  mountain,  a 
he  is  entitled  to  praise  for  the  faithful  and  intelligent  manner  in  whi 
he  performed  it 

The  following  estimate  of  provisions  required  for  the  supply  of  thi 
persons  for  eight  months  is  given  as  the  result  of  the  observer's  ( 
perience,  and  as  a  guide  for  future  occupants  of  the  station : 


3   barrels  flour. 

1  barrel  ship-bread. 

1    bashel  corn-meal. 

1  barrel  plate-beef. 

5   dozen  3-poiind  caDS  tomatoes. 

5  dozen  2-pound  cans  com. 

8   dozen  1-pound  cans  mUk. 
45    pounds  Java  coffee. 

2  dozen  3-pouud  cans  beef. 
1  barrel  white  sugar. 

1    pound  mustard. 

Impound  pepper. 

1  keg  standard  simp. 

25   pounds  baking-powder. 
1    keg  vinegar. 

2  boxes  raisins. 

3   kits  mackerel. 

60  pounds  corn-starch. 
25  bushels  potatoes. 
3  gallons  English  pickles. 

250   pounds  fresh  beef. 
2   barrels  onions. 

60   pounds  butter. 

50  pounds  ham. 

6   pounds  tea. 
1    box  table-salt. 

25  pounds  rice. 
3  boxes  herrings. 

50   pounds  dried  apples. 
2    bushels  beans. 

50  ponuds  dried  peaches. 
3  bars  castile  soap. 

10    bars  extra  soap. 

150  pounds  fresh  pork. 

1^  pounds  assorted  spices. 
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A  few  cans  jelly,  chickens,  &c.,  for  use  in  case  of  sickness ;  some 
[)bacco,  and  a  few  herbs,  such  as  sage,  &c.  Some  unknown  ladies  have 
indly  given  the  observer  about  one  hundred  volumes  of  the  latest  nov- 
Is  and  other  interesting  publications,  to  amuse  the  men  on  station  dur- 
)g  their  long  and  dreary  winter  isolation.  It  is  to  be  regretted  that 
iie  names  of  the  generous  donors  are  unknown,  in  order  that  their 
houghtful  kindness  might  be  suitably  acknowledged. 

As  in  previous  years  the  thanks  of  the  oflBce  are  due  to  Mr.  Walter 
Liken  and  Capt.  J.  W.  Dodge,  of  the  Mount  Washington  Railroad  Gom- 
any,  and  to  Mr.  Benjamin  Kilburn,  of  Littleton,  for  their  continued 
ssistance  in  many  ways. 

The  line  has  been  kept  in  good  repair  from  base  to  summit  during 
lie  year,  and  the  interruptions  that  have  occurred  in  communication 
ave  been  caused  at  points  beyond  the  control  of  the  observer. 

MOUNT  WASHINGTON,  NEW  HAMPSHIEE. 
[Base.] 
leTation  of  barometer  above  sea-level 2,898.3  feet. 

This  station  was  opened  May  1,  and  observations  made  regularly 
ntil  June  30, 1873,  in  connection  with  the  summit  and  other  station^. 
L  detailed  report  of  their  observations  has  been  already  submitted, 
ergt.  Robert  Seyboth  was  in  charge  of  the  station,  and  had  two  as- 
istants.  All  the  men  were  faithful  in  the  discharge  of  their  duties, 
nd  the  full  records  were  brought  to  the  central  office  in  excellent  shape 
ud  condition.  One  of  the  assistants  (Private  William  Seely)  was 
itally  injured,  June  28,  by  falling  from  the  railway  trestle-work,  and 
ied  at  Littleton,  to  which  place  he  had  been  removed  for  medical 
reatment. 

He  was  an  honest  and  faithful  man,  and  his  loss  was  greatly  deplored 
y  his  comrades.  A  full  account  of  the  accident  will  be  found  in  the 
)urnal  of  Sergeant  Seyboth  for  June  28, 1873,  given  in  the  special  re- 
ort.already  referred  to. 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 
[SUition  No.  2.} 
levation  of  barometer  above  sea-level 5,553.3  feet. 

This  station  was  opened  by  Sergt  Edward  Lloyd,  assisted  by 
'rivates  A.  L.  Bowie  and  G.  H.  Crane,  June  1,  and  discontinued  June 
0,1873. 

It  was  located  in  a  railway-car,  furnished  through  the  courtesy  of  the 
ailway  company,  and  which  answered  the  purpose  admirably,  except 
uring  the  prevalence  of  high  winds,  when  it  was  shaken  so.  violently 
tiat  the  mercury  in  the  barometer  oscillated  far  beyond  its  normal 
singe,  and  caused  the  discrepancies  that  will  be  occasionally  noticed  in 
lie  readings  of  this  station.  All  the  records  were  brought  in  to  the 
antral  office  in  good  shape,  and  will  be  found  in  the  detailed  report  of 
liese  special  observations. 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

[Station  No.  3.] 

levation  of  barometer  above  sea-level 4,058.7  feet, 

Thisl  station  was  located  in  the  Waumbeck  House,  and  opened  June 
by  Sergt.. D.  H.  Sackett  and  Privates  O.  R.  Daw  and  J.  A.  Barwick. 
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It  was  broken  up  Jane  30,  1873,  in  common  with  the  otber  spe 
stations.  The  records  were  brought  into  the  central  office  in  g 
3hape,  and  are  given  in  the  detailed  report  of  these  special  observati* 

MOUNT  MITCHELL,  NORTH  CAROLINA. 

[Summit] 

Latitude 1 35' 

Longitade - -* 82* 

Elevation  of  barometer  above  sea-level 6,691 

This  station  was  established  by  Sergt.  W.  E.  Smith,  and  observati 
began  May  11, 1873,  and  were  continued  until  September  6,  as  set  ft 
in  the  special  report  already  submitted  to  you. 

The  men  labored  under  many  difficulties,  and  two  of  them  were 
fitted  ft)r  duty  a  part  of  the  time  on  account  of  sickness  brought  on 
exposure. 

One  of  these  men,  Sergt.  W.  A.  Chapman,  was  not  able  to  tri 
when  the  station  was  broken  up,  and  has  not  yet  reported  at  his  pre 
post. 

.  The  records  of  the  station  were  kept  in  a  neat  manner,  and  no  ob 
vations  were  omitted. 

MOUNT  MITCHELL,  NORTH  CAROLINA. 

[Base.] 
Elevation  of  barometer  above  sea-level 2, 560 1 

This  station  was  established  by  Sergt.  D.  H.  Sackett  to  be  worker 
connection  with  the  summit  station,  with  which  regular  commuuicai 
was  maintained  by  signal.  The  first  observations  were  made  Aug 
6,  and  continued  until  September  6,  when  the  station  was  broken  up  i 
the  party  returned  to  Washington. 

A  detailed  account  of  the  work  done  will  be  found  in  the  special  rej 
already  submitted  to  you. 

All  observations  were  made  properly  and  the  records  kept  neatly 
correctly. 

MORGANTOWN,  WEST  VIRGINIA. 

[OffMal  Number,  92.] 

Latitude 39 

Longitnde # 79 

Elevation  of  barometer  above  sea-level 991.231 

The  office  at  this  station  was  located  on  the  second  floor  of  the  W 
Virginia  University  building  until  August  1, 1873,  when  a  more  sc 
ble  and  convenient  office  on  the  third  floor  was  kindly  provided  by 
president  of  the  university.  The  roof  .instruments  are  well  expos 
the  instrumen^shelter  is  ef  the  authorized  pattern,  and  projects  fro 
window  facing  26^  east  of  north. 

The  office  is  furnished  by  the  university  free  of  cost 

Sergt  Charles  R.  Daw  opened  the  station  January  28, 1873,  but  i 
lectiug  his  work  he  was  relieved  for  neglect  of  duty  and  reduced  to 
ranks.  Sergt.  Thomas  L.  Watson  succeeded  him  in  charge  of  the  stal 
April  22,  1873. 

This  man  also  failed  to  attend  to  his  work  properly,  and  dpon  the 
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imendatiou  of  tbe  inspecting  oflBcer,  who  visited  the  station  in  Angust 

the  present  year  and  foand  it  in  a  neglected  condition,  was  at  once 

ieved  and  reduced  to  the  ranks.    Sergt.  J.  D.  M.  Fee  took  charge 

igust  25,  1873,  and  still  remains  and  gives  satisfaction. 

rhis  station  being  one  of  observation  only,  no  reports  are  sent  by 

egraph,  except  occasional  mid-day  barometrical  reports,  and  since 

ly  3, 1873,  also  one  report  of  the  stage  of  the  water  at  3  p.  m.  daily. 

riie  river- gauge  used  at  this  station  rests  upon  the  bed  of  the  river, 

d  the  reports,  consequently,  indicate  the  exact  depth  of  water  in  the 

annel. 

N'o  reports  are  received  here  from  other  points,  and  consequently  no 

ips  or  bulletins  are  issued.    The  monthly  summaries  are  furnished  to 

d  published  by  the  Morgantown  Post,  a  weekly  paper. 

rhe  station  is  highly  valued  by  all  the  officers  of  the  university,  and 

?re  are  reasons  to  believe  that  the  present  observer  will  extend  his 

here  of  usefulness. 

The  office  is  indebted  to  Dr.  Alexander  Martin,  the  president  of  the 

iversity,  for  valuable  aid  rendered  in  connection  with  the  station. 

STASHVILLE,  TENNESSEE. 

[Official  NunOfer J  63.] 

kitude 360  11' 

Qgitade 86°  53' 

ovation  of  barometer  above  sea-level « 504  feet. 

NTo  change  has  been  made  in  the  location  of  the  office  at  this  station 
ice  the  date  of  last  report,  nor  is  any  considered  necessary,  as  it  is  in 
d  business  center  of  the  city,  and  within  easy  reach  of  the  telegraph- 
Ices.  Reports  from  nineteen  regular  stations  are  received  here,  l^sides 
those  made  from  the  special  river-stations.  During  the  year,  three 
dusaud  three  hundred  and  seventy-two  tabulated  bulletins  and  one 
dUBaod  and  seventy-three  river-bulletins  have  been  issued,  and  two 
ndred  and  eight  reports  furnished  on  the  regular  form  to  the  press  for 
blication.  The  full  local  observations  have  also  been  constantly  givea 
the  press,  in  addition  to  a  daily  abstract  of  the  weather  at  the  several 
ktions  from  which  reports  are  received. 

rhis  abstract  is  prepared  by  the  observer,  and  has  been  received  with 
irked  favor.  This  station  having  been  selected  as  one  of  the  centers 
distribution  for  the  Synopsis  and  Probabilities  to  post-offices,  the  reg- 
%T  issue  to  ninety-six  offices  commenced  September  4, 1873,  and  has 
eu  continued  regularly  since  that  date.  The  station  was  ins|>ected  in 
irch  of  the  present  year,  and  found  in  excellent  condition.  Sergt.  W. 
Kauffman  was  in  charge  at  the  time,  and  the  inspector  commended 
n  in  warm  terms  for  intelligence  and  zeal.  He  was  transferred  May 
1873,  to  Chicago,  and  Sergt.  A.  0.  Ford  from  that  station  took  his 
ice.  Tbe  duties  have  been  well  and  faithfully  performed  by  Sergeant 
>rd. 

Iwo  assistants  have  been  called  in  for  promotion  during  the  year, 
th  of  whom  passed  the  required  examination  after  going  through  the 
aal  course  of  instruction  at  Fort  Whipple. 

Privates  Stansell  and  O'Brien  are  the  present  assistants,  the  latter 
iug  a  printer,  sent  to  assist  in  getting  out  the  post-office  bulletins, 
►th  men  ^re  favorably  reported  upon  by  the  observer  for  their  atten- 
n  to  duty.  The  citizens  manifest  a  gratifying  interest  in  the  service, 
[)ecially  that  part  of  it  connected  with  the  river-reports.  The  observer 
18  w 
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Las  been  called  upon  several  times  to  furnish  the  records  of  his  oflSc( 
evidence  in  lawsuits  of  importance. 

Eegular  river  observations  are  made  at  this  station,  and  reported 
the  usual  manner.  The  river-gauge  remains  on  the  southern  face  of 
northern  draw-pier  of  the  Louisville  and  Nashville  Railroad  bridge,  a 
the  zero  of  the  gauge  corresponds  to  extreme  low  water  in  the  Cu 
berland  Eiver.  Eeferring  to  these  reports,  the  observer  remarks  as 
lows  in  his  journal  for  June,  1873 : 

In  conversation  with  the  president  of  the  board  of  trade  and  other  bnsiness  me 
the  city,  the  observer  learned  that  the  river-reports  of  the  signal-service  were  doii 
great  deal  of  good  with  the  shippers  of  the  place.  A  conversation  had  with  the  se 
tary  of  the  board,  and  a  large  tobacco-dealer,  is  submitted  entire. 

Question  hy  observer.  Do  you  think  that  the  weather-reports  of  the  signal-serviee 
of  any  local  or  immediate  benefit  to  this  community  f 

Answer,  O,  yes,  a  very  great  benefit ;  for  instance,  I  am  in  the  tobacco  business 
tensively,  and  to  me  the  river-reports  are  particularly  valuable,  and  so  to  others  in 
pursuits.  If  we  want  to  ship  freight  by  water,  we  can  tell  before  it  leaves  whetht 
can  go  through  or  not,  without  reshipping,  knowing  the  draught  of  the  boat  on  wl 
we  load  and  the  stage  of  water  in  the  rivers  y^e  intend  to  run  her  in ;  nothing  is  eaf 
This,  too,  makes  a  cufference  in  insurance  rates  in  favor  of  the  shipper,  the  compai 
charging  higher  rates  if  the  cargo  is  to  be  reshipped,  for  they  say,  "  we  don't  ki 
what  kind  of  a  boat  you  wiU  transfer  to,"  and  toe  risk  is  greater. 

Obsenjer,  Have  the  Probabilities  ever  attracted  your  attention  ? 

Anstrei',  I  watch  them  like  a  hawk.  I  have  also  a  fann  about  three  miles  from 
city,  and  have  utilized  these  predictions  iu  carrying  on  my  farm.  I  cut  hay,  plant  c 
harvest,  Slc,  when  the  indications  are  favorable  by  the  reports. 

NEW  LONDOI!^,  CONNECTICUT. 

[Official  Number,  U.] 

Latitude 41° 

Longitude 1 72*^ 

Elevation  of  barometer  above  sea-level 24.61 

No  change  has  as  yet  been  made  in  the  location  of  the  ofi&ce,  bu 
removal  to  a  more  suitable  building  is  in  contemplation. 

Sergt.  C.  E.  Brinsmade,  who  was  in  charge  at  the  date  of  last 

port,  was  relieved  and  reduced  to  the  ranks  on  December  2, 1872, 

.  absenting  himself  from  the  station  without  leave.    He  was  succeeded 

Sergt.  Timothy  O'Neill,  who  still  remains  in  charge  and  has  rende 

his  reports  in  good  shape  and  given  satisfaction. 

Private  Mark  Foley,  who  was  on  duty  at  the  date  of  last  report,  a 
ordered  in  for  promotion  January  21, 1873,  and  was  succeeded  by  Priv 
C.  J.  Costello,  who  remains,  and  is  reported  attentive  to  duty  at  prese 
although  inclined  to  show  himself  indifferent  when  first  ordered  here 

Kepoits  are  received  here  from  twenty-four  other  stations,  and  dur 
the  year  two  thousand  nine  hundred  and  thirty-four  bulletins  and  i 
thousand  and  ninety  two  copies  of  the  Synopsis  and  Probabilities  ht 
been  posted,  and  one  hundred  and   fifty-one  reports  furnished 
press. 

Thirty-nine  cautionary  signals  have  been  displayed  during  the  yc 
twenty-seven  of  which  are  reported  as  justified  at  the  station. 

The  following  are  some  extracts  from  the  observer's  remarks  upon 
cideuts  connected  therewith : 

January  5-7, 1873. — No  damage  to  veseels,  all  remaining  in  port  except  one,  wl 
sailed  about  an  hour  before  the  signal  was  hoisted,  and  returned  on  the  7th  diamaf 
and  rigging  all  gone. 

February  7-S,  1873.-»No  injury  to  vessels,  all  remaining  in  port. 

March  10-11, 1873. — No  injury  to  vessels,  aU  having  taken  shelter  in  port  when 
cautionary  signal  was  hoisted. 

The  interest  manifested  in  the  service  at  this  station  remains  i 
banted. 
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FEW  ORLEANS.  LOUISIANA. 

[Official  Kumher^  28.] 

fttitade 29^  58' 

DDgitude 90°  07' 

levation  of  barometer  above  sea-level - 55.81  feet. 

The  only  change  made  in  the  office  at  this  station  since  last  report  has 
een  its  removal  to  another  room  on  the  same  floor,  which  did  not  affect 
le  elevation  of  the  instruments.  Eeports  from  twenty-one  regular  sta- 
ons  are  received  here,  in  addition  to  those  from  allthe  special  river- 
tations.  The  reports  from  Shreveport,  Indianola,  and  Galveston  are 
•ansferred  to  Cincinnati  as  received. 

Five  thousand  five  hundred  and  seventy-three  regular,  and  three 
lousand  four  hundred  and  fifty-one  river-bulletins  have  been  issued 
arittg  the  year.  Thirty  post-.offices  have  been  regularly  supplied  with 
le  printed  midnight  Synopsis  and  Probabilities  since'  September  16, 
373. 

The  leading  papers  print  the  river-reports,  the  monthly  abstracts  of 
►cal  weather  and  the  latest  Probabilities  received  through  the  agency 
r  the  Associated  Press,  with  occasional  selections  from  the  tabulated 
sports.  The  station  was  inspected  in  February  of  the  present  year 
nd  the  office  found  in  a  very  unclean  and  disorderly  condition.  The 
LStruments  and  records  were  in  good  order,  however,  and  all  reports 
»d  been  properly  made,  and  the  unfurnished  state  of  the  office-room 
[ipeared  to  be  the  principal  cause  of  the  disorder  noted.  The  observer 
as  not  recalled.  Since  the  removal  of  the  office  no  complalint  has  been 
lade. 

Sergt.  Frank  Mansfield  was  in  charge  until  March  7,^  1873,  when  he 
as  transferred  to  Indianola,  and  succeeded  by  Sergt.  Nelson  Gorom, 
ho  still  remains,  and  has  given  satisfaction  by  the  promptness  and 
jgularity  with  which  all  reports  have  been  rendered. 
Private  D.  C.  Balston,  the  assistant  at  last  report,  was  ordered  in  for 
romotion  March  14,  1873,  and  passed  a  satisfactory  examination  after 
oing  through  the  regular  course  of  instruction.  Three  assistants  are 
[)w  on  duty  at  the  station,  one  of  whom  is  a  printer,  charged  with  the 
sue  of  post-office  bulletins.  Two  of  them  are  favorably  reported  upon 
Y  the  observer,  but  the  third  man  has  only  been  on  this  station  a  few 
»ys,  and  his  capacity  is  therefore  unknown. 

Kegular  river-observations  are  made  here  and  reported  in  the  usual 
anner.  The  gauge  used  is  one  put  up  by  the  city  engineer  as  stated 
L  last  year's  report. 

The  bench-mark  is  high-water  mark  of  1871,  (and  is  marked  on  the 
ty  tide-gauge,)  at  which  the  zero  of  gauge  (from  which  all  river«measure- 
ents  are  made)  is  placed.  From  this  point  to  the  bottom  of  the  river 
approximately  178  feet.  The  zero  is  15  feet  above  sea-level  and  10.5 
et  below  the  city  datum-line. 

Merchants  and  others  interested  in  shipping  take  a  lively  interest  in 
le  reports,  and  express  an  earnest  desire  to  have  more  of  them  than 
*e  received  at  present,  especially  from  the  cotton-growing  States. 
Twelve  cautionary  signals  have  been  displayed  here  during  the  year, 
'  which  five  are  reported  as  justified  at  the  station. 
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mSW  YORK  CITY. 

[Official  Number^  15.] 

Latitnde 40°  42' 

Longitude 74^00' 

Elevation  of  barometer  above  sea-level 165.60: 

The  only  change  made  in  the  office  at  this  station  daring  the  year 
been  its  removal  to  two  rootas  on  a  lower  floor  of  the  Equitable  bu 
ing.  These  rooms  are  the  same  size  as  those  previously  occupied,  j 
are  moi^e  easily  reached.  Beports  from  all  stations  are  received  1 
and  are  transferred  to  the  several  circuits  over  which  they  are  distri 
ted.  The  transfer  requires  prompt  action  and  correct  judgment  on 
part  of  the  observer,  especially  when — as  frequently  happens — som 
the  telegraph  lines  are  broken.  This  duty  has  been  performed  by  ] 
in  a  generally  satisfactory  manner.  During  the  year  forty-one  thousi 
six  hundred  and  thirty-six  maps,  containing  the  full  midnight  repo 
bave  been  printed  and  ready  tor  distribution  by  daybreak  daily,  and  i 
tbonsaud  nine  hundred  and  seventy-seven  bulletins  have  been  issue< 
the  regular  manner.  The  issue  of  printed  copies  of  the  Synopsis  \ 
Probabilities  to  six  hundred  and  seven  offices  was  commenced  Febru 
25, 1873,  and  since  that  date  two  hundred  and  thirty-eight  thousi 
four  hundred  and  twenty-eight  copies  have  been  sent.  These  bullet 
must  be  in  the  post-office  by  5  o'clock  a.  m.,  daily,  and  the  promptn 
^nd  regularity  with  which  they  have  been  delivered  shows  the  dut^ 
have  l^n  well  performed  by  all  engaged  upon  it.  The  station  was 
spected  in  January  of  the  present  year  and  found  in  good  conditi 
Sergt.  C.  K.  Estabrook  remains  in  charge,  and  has  given  entire  sa 
faction  by  his  management  of  the  station.  Sergt.  M.  F.  Tighe  i 
remains  as  the  senior  as^istanty  and  is  highly  commended  by  the  obi 
ver  for  bis  close  attention  to  duty.  There  are  four  other  assistants 
duty,  of  whom  two  are  printers,  and  all  are  worked  to  their  full  capa( 
in  getting  off  the  large  daily  issue  of  publications.  An  additio 
printer  is  furnished  by  the  Equitable  Insurance  Company  to  assist 
getting  out  the  maps,  and  that  company  also  furnishes  a  messengei 
distribute  a  portion  of  them.  All  the  present  assistants  are  favora 
mentioned  by  the  observer.  One  man  was  relieved  during  the  year 
misconduct  at  this  station  and  one  for  discharge. 

Thirty-nine  cautionary  signals  have  been  displayed  here  during 
year,  of  which  twenty  are  reported  as  fully,  and  one  partly,  justified 
the  station.  Much  complaint  is  made  by  sailors  of  the  want  of  t 
liancy  of  the  signal-light,  which  is  not  distinguishable  from  the  bay,  i 
is  therefore  practically  useless.  Arrangements  are  making  to  sup 
the  station  with  a  conspicuous  light  that  will  be  easily  visible  at  a  < 
tanoe  of  three  miles  or  more. 

In  reference  to  the  display  of  signals  the  observer  remarks  as  follow 

Jamutry  5-6, 1873. — OwIdjc  to  the  signals  having  become  loaded  with  ioe,  thus  enc 
gering  the  safety  of  the  people  in  the  streets  below,  they  were  loosened  at  3  p.  m., 
again  raised  at  sanset. 

January  23-24, 1873.— Three  coasting  vessels  known  to  have  remained  in  the  hai 
on  account  of  the  warning. 

Ftbruary  7-8, 1873. — A  large  number  of  lighters  were  observed  to  seek  safe  posit 
in  the  harbor  in  advance  of  the  gale. 

NOBFOLK,  VIRGIMA. 

[Official  Number^  30.] 

L  atitnde - W 

Longitude 76<= 

Elevation  of  barometer  above  sea-level 55.521 
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The  location  of  the  office  remains  unchanged.  Sergt.  James  E. 
agruder,  who  was  in  charge  at  the  date  of  last  report,  was  relieved 
Bbruary  18,  1873,  for  misconduct,  and  subsequently  discharged  the 
irvlce.  His  successor,  Sergt.  B.  W.  McGann,  remains  in  charge, 
id  has  given  entire  satisfaction.  The  station  was  inspected  in  Feb- 
lary  of  the  present  year,  and  upon  the  recommendation  of  the  inspect- 
g  officer  the  above-mentioned  change  in  the  observers  was  made. 
Private  E.  B.  Bobbins,  who  was  on  duty  here  as  assistant  at  the  date 
'  last  report,  was  called  in  for  promotion  and  succeeded  by  Private 
.  T.  Garvalho,  who  stiU  remains,  and  has  also  given  satisfaction. 
No  reports  hiave  been  received  here  during  the  present  year,  and  no 
aps  and  bulletins  are  issued.  The  leading  dailies,  however,  publish 
le  monthly  summaries  and  the  Probabilities.  Thirty  cautionary  signals 
ive  been  displayed,  and  thirteen  are  reported  fully  justified  and  six 
irtly  so. 
The  observer  remarks  as  follows  on  some  of  these  signals : 

October  23-26, 1872. — "So  iDlory  known  to  have  resulted  to  commercial  or  other  inter- 
te.    The  rain-fall  during  the  storm  amounted  to  7.47  inches. 

Marc^  3-5, 1873.— No  vessels  left  port  during  the  display  of  the  signal.    Many  were 
ixious  to  leave,  but  did  not  do  so  until  two  hoars  after  the  signal  was  lowered. 
March  11,  1873. — No  vessels  left  port  duriug  the  display  of  the  signal. 
March  1&-17,  1873. — No  injury  known  to  have  been  doue. 
March  18-19,  1873. — No  injury  known  t»o  have  been  done  to  shipping. 
March  19-22,  1873. — A  heavy  gale  which  lasted  one  hour,  during  which  considerable 
bmage  was  done  to  several  vessels  in  port.    One  life  was  lost  by  a  schooner  being 
rowu  on  her  beam-ends.    A  number  oi  vessels  remained  in  port  until  the  signal  was 
wered. 

April  lG-17, 1873.~No  vessels  lefb  port.  One  steamer,  the  N.  P.  Banks,  attempted  to 
ave  but  was  compelled  to  put  back. 

April  22-24, 1873. — A  heavy  sea  outside.  Ten  vessels  remained  in  the  roads  until  the 
B^al  was  lowered. 

September  19-20, 1873.— No  boats  left  during  the  display  of  the  signal.    The  steamer 
P.  Banks,  attempting  to  leave  port,  was  compeUed  to  put  back  on  account  of  high 
a. 

NEW  HAVEN,  CONNECTICUT. 

[0#CMiljywmfter,  96.] 

ititude *. 41°  ir 

mgitude 72^  57' 

levation  of  barometer  above  sea-level - 107.1  feet. 

The  office  is  located  in  the  upper  story  of  the  new  insurance  building, 
»  Chapel  street,  a  six-story  structure,  and  affords  an  excellent  expo- 
ire  for  all  the  instruments.  It  stands  in  the  business  center  of  the  city, 
id  is  within  a  short  distance  of  the  post  and  telegraph  offices.  The 
iStrument-shelter  is  of  the  authorized  form,  and  projects  from  a  window 
«ing  north. 

The  roof-instruments  are  located  on  the  tower-deck,  at  an  elevation 
^  one  hundred  and  twenty-seven  feet  above  the  curb.  In  the  center  of 
le  deck  stands  the  flag-staflf  for  the  display  of  cautionary  signals,  and 
om  its  height  (one  hundred  and  fifty-seven  feet  above  the  ground)  can 
9  easily  seen  from  all  parts  of  the  harbor. 

The  rent  paid  for  this  office  is  $18  per  month,  and  the  thanks  of  the 
fice  are  due  to  the  members  of  the  New  Haven  Chamber  of  Commerce 
T  their  valuable  aid  rendered  this  office  in  procuring  so  favorable  a 
»cation. 

Sergt.  William  Black  opened  the  station  on  December  10, 1872.  It 
ding  one  of  observation  and  for  the  display  of  cautionary  signals 
ily,  no  reports  are  sent  to  the  central  office  by  telegraph,  except  oc- 
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casioDal  mid-day  reports,  in  accordance  with  instructions  on  this  st 
ject.  The  regular  number  of  daily  observations  are,  however,  ma 
here,  and  transmitted  weekly  by  mail.  They  have  all  been  render 
promptly  and  in  good  shape. 

The  station  wa«  inspected  in  January  of  the  present  year,  and  report 
in  good  condition. 

No  reports  being  received  here,  there  are  no  bulletins  or  maps  issue 
and  the  local  observations  and  monthly  summaries  only  are  furnished 
and  published  by  the  press. 

The  first  cautionary  signal  was  displayed  on  March  8, 1873,  and  seve 
teen  have  been  ordered  since,  eleven  of  which  have  been  reported 
justitie<l  at  the  station,  and  two  partly  so. 

The  following  are  some  extracts  from  the  observer's  remarks  up 
these  signals : 

March  24-27, 1873. — ^The  signal  was  justified,  and  gave  general  satisfaction  by  1 
prediction,  so  far  in  advance,  of  the  two  consecutive  days'  rain,  sleet,  &c.,  and  1 
subsequent  northwesterly  gale.    Several  instances  of  benefit  reported. 

April  16-18, 1873. — One  schooner  heeded  the  signal,  and  avoided  rongh  weather. 

Much  interest  is  manifested  in  the  service  by  the  shipping  interes 
of  the  place  and  vicinity,  and  frequent  applications  have  been  receiv 
from  these  quarters  for  telegraphic-reports  from  other  points. 

The  observer  also  makes  the  following  remarks  in  his  semi-auni 
report  for  July  1, 1873 : 

The  press-reports  furnished  by  the  central  office  are  pnblished  in  excellent  form,  a 
held  in  high  esteem.  The  tele^^ph-operators  are  required  to  hold  open  at  night,  af 
the  hours  of  regular  business,  in  order  to  get  the  latest  Probabilities  for  publication 
the  morning  newspapers.  One  editor  reports  that  the  country  circulation  of  his  paf 
has  been  greatly  increased  during  the  past  spring  by  the  accuracy  of  the  publish 
weather  information. 

NORTH  POLAR  EXPEDITION. 

Sergt.  Frederick  Meyer,  the  observer  sent  with  this  expeditic 
returned  to  Washington  early  in  June  of  the  present  year  witho 
records  or  instruments,  having  lost  everything  at  the  time  of  his  sej 
ration  from  the  vessel,  as  described  in  his  special  report  already  sc 
mitted.  He  was  fortunate,  however,  in  retaining  note-books  containii 
important  topographical  data,  which  have  enabled  him  to  chart  tl 
Arctic  regions  to  a  point  farther  north  than  any  before  reached  by  e 
plorers. 

OMAHA,  NEBRASKA, 

[Official  dumber  J  67.] 

Latitude 41° 

Longitude 96° 

Elevation  of  barometer  above  sea-level 1,045.69  ft 

The  office  was  removed  November  29, 1872,  to  the  corner  of  Thirteen 
and  Famam  streets,  where  it  still  remains.  It  is  centrally  located  ai 
convenient  to  all  the  principal  public  places,  and  the  roof  exposure  i 
instruments  is  as  good  as  can  be  obtained  in  the  city.  The  instrumei 
shelter  is  of  the  standard  pattern  and  projects  from  a  window  facing  t 
north.  Reports  from  nine  other  stations  are  received  here  irregulai 
and  furnished  to  the  press.  During  the  year  five  thousand  one  hundr 
and  eighty-eight.bulletins  have  been  issued.  The  monthly  abstracts  a 
published  regularly  by  the  local  papers,  and  also  by  several  papers 
the  interior.    The  station  was  inspected  in  the  latter  part  of  July  of  tl 
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^ear  and  found  in  such  a  disorganized  condition  that  the  observer  was 
mmediately  relieved  and,  upon  the  recommendation  of  the  inspector, 
'educed  to  the  ranks  and  his  place  filled  August  13,  1873,  by  Sergt. 
Dhomas  deary,  who  has  rendered  all  reports  promptly  and  in  proper 
brm.  One  assistant  has  been  ordered  in  for  promotion  during  the  year 
ind  passed  the  usual  examination  in  a  satisfactory  manner.  Private 
Fohn  McCann  is  the  present  assistant,  and  has  performed  his  duties 
aithfully  while  on  the  station. 

Eegnlar  river  observations  are  made  daily  and  reported  in  the  usual 
nanner.  The  gauge  used  is  attached  to  su^er  of  the  Union  Pacific 
^ilroad  bridge  and  its  zero  is  the  low-watjfe^park  of  1867.  The  high- 
?ater  mark  of  the  same  year  is  19  feet  abqrAero  of  gauge. 


OSAVEGO,  NEW  YORK. 
{Official  Number  J  31.] 

jfttitnde 429  28/ 

jongitude , 76^  35' 

iUevation  of  barometer  above  sea-level 299  feet 

Ko  change  has  been  made  in  the  location  of  the  office  at  this  station 
iince  its  establishment,  nor  is  any  considered  necessary.  Reports  from 
Ifty-five  stations  are  received  here  and  published  in  the  usual  manner. 

During  the  year,  two  thousand  seven  hundred  and  three  maps  and 
hree  thousand  two  hundred  and  twelve  bulletins  have  been  issued;  nnd 
Lve  hundred  and  eighty  press-reports  furnished  for  publication,  in  addi- 
ion  to  the  full  local  observations. 

The  station  was  inspected  in  February  of  the  present  year,  and  found 
n  excellent  condition.  Sergt.  B.  F.  Hough  remains  in  charge,  and 
las  torwarded  all  reports  promptly  and  satisfactorily.  The  inspector 
eports  that  he  is  "an  extremely  zealous,  energetic,  courteous,  and 
effective  man." 

The  self-registering  wind-vane,  constructed  by  the  observer  and 
eferred  to  in  the  last  annual  report,  continues  to  work  satisfactorily. 

Two  assistants  have  been  called  in,  successively,  from  this  station 
luring  the  year  for  promotion,  and  after  receiving  the  usual  iustruc- 
ion  passed  their  examination.  Private  E.  Bird  is  the  present  assistant, 
kttd  gives  satisfaction. 

Twenty-three  cautionary  signals  have  been  displayed,  of  which  eleven 
,re  reported  as  justified  at  the  station.  In  reference  to  these  signals, 
he  observer  remarks  as  follows : 

November  7-8,  1872.— A  number  of  vessels  were  kept  in  the  harbor  by  the  display  of 
be  signalf  and  were  benefited  thereby. 

Noveniber  13-15,  1873. — Many  vessels  remained  in  port  that  would  otherwise  have 
leen  caught  out,  had  it  not  been  for  the  display  of  the  cautionary  signal — this  I  learn 
rom  officers  of  vessels. 

November  27-28, 1872. — No  damage  reported. 

Noveniber  29-December  1, 1872.— No  injury  is  known  to  have  resulted  to  commercial 
aterests. 

The  two  daily  newspapers  at  the  station  publish  selections  from  tbe 
abulated  reports,  all  the  local  observations,  the  monthly  abstracts  of 
he  local  weather  and  the  latest  Probabilities  received. 

A  permanent  interest  in  the  service  is  manifested  by  the  leading  citi- 
;ens.    In  reference  to  this  subject,  the  observer  remarks  as  follows ; 

The  citizens  manifested  the  usual  amount  of  interest  in  the  weather  reports.  Those 
nost  interested  are  the  contractors,  builders,  shipping  and  commercial  men,  tbough 
he  mariners,  as  a  class,  have  derived  the  greatest  l)enefit8.  I  have  the  iianu'S  c»f  some 
rho  have  told  me  that,  by  means  ,of  the  weather-reports  and  information  obtained 
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from  this  office,  they  have  made  one  or  two  trips  more  than  other  Teasels  sailing  fr 
the  same  port.  At  the  close  of  Davigation  last  fall,  when  the  iDsnrance  rates  w 
high,  captains  and  owners  of  vessels  visited  the  office,  watching  their  chance  to  Si 
without  insuring  cargo  or  vessel.  One  man  in  particular,  the  owner  of  a  propel] 
came  regularly  tor  two  or  three  days,  and  made  his  trip  to  Hamilton,  Ontario,  with< 
insuring,  which  was  a  saving  to  him  of  $350. 

PEMBINA,  DAKOTA. 

[Official  Number^  86.] 

Latitude ^ 490 

Longitude i-.. 97° 

Elevation  of  harometer  aboveweailevel 790  fc 


veweanle^ 
ID  a|^€ 


Tbe  office  is  located  in  M^e-story  building,  aboat  two  hundred  yai 
from  Fort  Pembina.  The  instrument-shelter  projects  from  a  north  wi 
dow  and  is  of  the  authorized  pattern.  There  being  a  scarcity  of  hous 
in  this  country,  the  location  is  the  best  obtainable.  Sergt.  Alfr 
Brimer  opened  this  station,  but  was  subsequently  discharged  the  sei 
ice,  and  was  succeeded  by  Sergt.  George  McDonald,  who  commenc 
taking  observations  November  1, 1872.  l?his  man  proved  to  be  of  inte 
perate  habits  and  neglected  his  work,  and  a  request  was  subsequent 
sent  to  the  commanding  officer  at  Fort  Pembina  to  place  him  und 
arrest  and  prefer  charges  against  him  for  drunkenness  and  neglect 
duty.  This  was  done  and  he  was  tried  before  a  general  court-marti 
convened  at  Fort  Pembina,  and  by  tbe  sentence  of  the  court  dishont 
ably  discharged  the  service  of  the  United  States  May  14,  1873.  1 
examination  of  the  records  shows  that  he  had  failed  to  take  seven  c 
servations  in  December,  1872,  and  forty-four  in  January,  1873. 

Sergt.  Sidney  Powell  was  ordered  to  this  station  January  30, 18*3 
and  2:^rgeant  McDonald  being  in  confinement,  and  the  new  observ 
taken  ill  shortly  after  his  arrival,  there  were  one  hundred  and  fifty-thi 
observations  missed  during  tbe  following  month  before  he  recovered. 

The  station  was  inspected  in  May  of  the  present  year  and  found  in 
fair  condition.  No  reports  are  received  here,  and  consequently  no  ma 
or  bulletins  are  issued. 

Much  irregularity  has  been  experienced  in  the  transmission  of  repoi 
by  telegraph  on  account  of  the  unprotected  and  exposed  condition 
the  line.  The  office  is  indebted  to  Lieut.  John  Bannister,  Twentie 
Infantry,  who  has  acted  as  telegraph-operator,  while  stationed  at  Fc 
Pembina,  for  valuable  assistance  rendered  the  observer.  Upon  t 
recommendation  of  tbe  inspector,  the  office  was  furnished  with  a  co 
plete  set  of  telegraph-instruments  to  enable  the  observer  to  send  I 
reports  himself  in  case  of  emergency.  There  is  no  assistant  at  tl 
station,  and  none  is  considered  necessary. 

PHILADELPHIA,  PENNSYLVANIA. 

[Offi;cial  Number^  17.] 

Latitude 39<^ 

Lougitnde 75^ 

Elevation  of  barometer  above  eea-level 71.12  fe 

No  change  has  been  made  in  the  location  of  the  office  since  tbe  da 
of  last  report,  but  through  the  courtesy  of  the  officers  of  tbe  chamb 
of  commerce  an  additional  room  has  been  furnished  free  of  expense 
the  Government,  which  adds  greatly  to  the  comfort  of  the  observe 
and  to  the  facilities  for  performing  their  work. 

A  serious  objection  to  the  present  office  consists  in  the  want  of  prop 
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eans  of  heating  the  rooms  during  that  portion  of  the  day  when  it  is  not 
icupied  for  business  purposes,  a^  there  are  no  facilities  for  putting  up 
stove  in  any  one  of  the  office-rooms.  Unless  this  difficulty  is  overcome 
)fore  the  approach  of  cold  weather,  it  will  be  necessary  to  remove  to 
me  more  favorable  locality. 

Beports  from  all  stations  are  received  and  published  here  in  the  usual 
anner.  The  maps  issued  are  printed  from  the  midnight  reports  and 
e  ready  for  distribution  by  daylight. 

The  members  of  the  meteorological  committee  of  the  chamber  of 
mmerce  assist  in  distributing  the  maps,  and  a  wider  circulation  is 
ereby  given  them  than  could  be  attained  by  the  force  of  the  office 
one. 

During  the  year  twenty-four  thousand  two  hundred  and  sixty-seven 
aps  and  five  thousand  six  hundred  and  seventy-nine  regular  bulletins 
ive  been  issued. 

Two  hundred  and  eighty-one  press-reports  and  one  hundred  and  eight 
v^er-bnlletins  have  been  furnished  for  publication,  and  one  thousand 
id  twenty-four  manifold  copies  of  the  Synopsis  and  Probabilities 
>8ted  with  the  bulletins. 

The  station  was  inspected  in  January  of  the  present  year  and  found 
good  condition  so  far  as  the  instruments  and  records  were  concerned. 
Sergt.  W.  T.  Boyd  remains  in  charge,  and  has  performed  all  his  duties 
an  unusually  able  and  intelligent  manner,  and  bears  an  excellent 
putation  among  the  business  men  with  whom  he  has  official  relations. 
Eight  assistants  have  been  relieved  in  succession  from  this  station 
iring  the  year,  three  of  whom  were  ordered  in  for  promotion,  four  for 
Lsconduct^  and  one  transferred  to  another  station.  There  are  three 
sistants  now  on  duty,  and  all  are  worked  to  their  full  capacity,  and 
e  commended  by  the  observer  for  attention  to  dut3\ 
lu  reference  to  the  interest  taken  in  the  service  the  observer  remarks 
follows  in  his  semi-annual  report  for  the  period  ending  June  30, 
73: 

it  is  annecessary  to  say  very  much  on  this  sabjeot.  The  service  speaks  for  itself, 
advancement  and  centinned  progress  in  the  well-wishes  of  all  our  prominent  basi- 
ls men  id  a  well-known  fact.  As  a  prominent  member  of  the  board  of  trade  re- 
cked :  "  Stop  this  service  for  one  month  and  its  necessity  woald  become  so  apparent 
the  pnblic  interests  that  any  favor  they  might  ask  Congress  would  gladly  grant.'' 
my  instances  might  be  given  where  there  have  been  large  sams  of  money  at  stake, 
1  difficult  questions  have  arisen  which  have  been  solved  by  the  signal-service.  For 
at  of  time  I  will  mention  but  one.  A  vessel,  with  cargo  fully  insured  in  this  city, 
0  lost  in  a  storm  at  sea,  about  half  wa^  between  New  York  and  New  London,  Conn., 
no  time  in  July,  1872.  The  owners  claimed  the  insurance  for  the  full  amount,  vessel 
d  cargo.  Some  doubt  seems  to  have  arisen  about  the  luSair,  and  more  especially  as 
the  wind  and  weather  in  that  locality  at  the  time  the  loss  occurred.  Mr.  Steelman, 
Tetary  of  the  vessel-owners'  association,  called  at  the  observer's  office  for  informa- 
>n  as  to  the  state  of  weather,  velocity  and  direction  of  wind  at  New  York  and  New 
ndon  at  midnight  of  July  24, 1872.  This  happened  at  the  time  the  reports  were  sns- 
adedy  and  no  data  could  be  furnished  by  this  office.  The  observer  addressed  a  com- 
inication  to  the  observers  in  New  York  and  New  London,  and  the  reports,  as  received 
im  those  stations,  were  taken  as  evidence  in  court,  and  the  case  was  decided  in  favor 
the  insurance  company,  who  proved  that  on  the  night  in  question  there  was  only 
resh  wind  and  clear  weather  at  both  of  those  stations,  and  it  was  very. improvable 
'  a  storm  to  have  occurred  at  so  short  a  distance  from  the  land  at  that  time.  It  was 
sertained  afterward  that  the  vessel  was  scuttled  and  sunk  purposely  to  get  the  large 
turance.    This  is  but  one  of  the  many  oases  which  might  be  cited. 

PIKE'S  PEAK,  OOLOKADO. 

[Official  N^uniber,  99.] 

ititude 38°  48' 

►ngitude 104°  59' 

evation  of  summit  above  sea-level 14, 216  feet. 
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Sergt.  Gteorge  Boehmer  was  ordered  to  this  station  July  21, 1 
to  make  the  necessary  arrangements  for  its  establishnient.  As  se 
teen  miles  of  telegraph-line  had  to  be  bnilt,  and  the  same  amoun 
road  made,  to  render  the  summit  accessible  before  a  shelter  conk 
erected,  considerable  delay  has  necessarily  occurred  in  getting  read; 
work.  It  is  expected,  however,  that  regular  observations  will  be  m 
from  and  after  October  11,  1873.  Four  assistants  are  on  duty,  on* 
whom  is  a  sergeant,  and  who,  with  one  other  assistant,  will  remaii 
the  base  to  forward  supplies  to  the  party  on  the  summit.  An  office 
been  rented  at  Colorado  Springs  for  the  use  of  the  lower  party,  wl 
can  be  made  available  as  a  station,  should  observation  be  desired  in 
future  from  this  point. 

PITTSBUEGB,  PENNSYLVANIA. 

[Official  Number,  41.] 

Latitude 40 

Longitnde 80 

Elevation  of  barometer  abov^e  sea-level 791 

The  location  of  the  office  remains  as  at  last  report,  and,  being  in 
business  center  of  the  city,  and  within  easy  reach  of  the  telegrapl 
fices,  no  change  is  recommended.  Reports  from  twenty  regular  stat 
are  received  here,  and  also  those  from  the  special  river-stations,  w 
ever  made.  Four  thousand  one  hundred  and  eighty-two  regular, 
nine  hundred  and  eighty-seven  river,  bulletins  have  been  issued  du] 
the  year,  and  one  hundred  and  four  press-reports  furnished  for  pub 
tion.  One  thousand  six  hundred  and  thirty-six  manifold  copies  of 
Synopsis  and  Probabilities  have  also  been  posted  with  the  buUel 
The  station  has  been  supplied  with  the  necessary  apparatus  forprin 
and  issuing  the  midnight  Synopsis  and  Probabilities  to  all  post-ofi 
that  can  be  reached  by  3  o'clock  in  the  afternoon  of  the  same  day. 
issue  to  offices  begins  November  1, 1873.  The  station  was  inspecte 
November,  1872,  and  instruments  and  records  found  in  fair  conditio 

Sergt.  William  E.  Smith  was  relieved  at  his  own  urgent  reqi 
April  1, 1873,  and  succeeded  by  Sergeant  J.  B.  Murray,  who  stil 
mains,  and  under  whose  charge  the  interest  in  the  service  has  lar 
increased.  Two  assistants  have  been  called  in  successively  during 
year  for  promotion,  both  of  whom  went  through  the  usual  course  oi 
struction  at  Fort  Whipple  and  passed  a  satisfactory  examination.  T 
assistants  are  now  on  duty,  two  of  whom  are  printers,  and  all  are  fa 
ably  mentioned  by  the  observer  as  being  attentive  to  duty. 

River-observations  are  made  and  reported  in  the  usual  manner, 
gauge  used  being  the  same  referred  to  in  the  last  annual  report  as 
structed  by  the  city  authorities.  This  gauge  measures  the  dept 
water  in  the  channel.  The  gi^atest  depth  that  can  be  measured  by 
35  feet,  the  least  is  2  feet.  When  the  water  falls  below  2  feet  ano 
gauge  is  used.  The  lowest  water-mark  known  is  9  inches  in  the  chac 
the  highest  water  has  never  reached  the  top  of  gauge. 

The  leading  newspapers  at  the  station  publish  all  reports,  and  1 
displayed  a  marked  interest  in  the  development  of  the  service,  e 
ciall>  in  connection  with  the  river-reports.  This  part  of  the  servic 
also  warmly  commended  by  the  merchants  and  others  engaged  in 
river-trade. 
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PORTLAND^  MAINE. 

[Official  Number^  12.] 

titude 430  40' 

ngitade 1(P  14' 

evatioQ  of  barometer  above  sea-level 52  feet. 

No  change  has  been  made  in  the  location  of  the  office  since  last  re- 
^rt,  but  one  is  ordered  as  soon  as  saitable  arrangements  can  be  made 
r  removal.  This  change  is  made  in  accordance  with  the  recommenda- 
)n  of  the  inspecting  officer,  who  visited  the  station  in  September  of 
e  present  year. 

No  reports  are  received  here,  and  therefore  the  only  bulletins  issued 
e  those  of  the  local  observations,  of  which  one  thoasand  nine  hnn- 
ed  and  seventy -three  copies  have  been  furnished  to  the  press.  The 
ading  newspapers  also  print  the  monthly  abstracts  of  the  local  weather 
id  the  latest  Probabilities  received  up  to  the  hour  of  going  topress. 
Sergt.  A.  B.  Williams  remains  in  charge  of  the  station,  and  has 
ndered  all  reports  properly  and  promptly.  One  assistant  has  been 
dered  in  and  promoted  during  the  year,  after  passing  the  usual  exam- 
ation.  Private  Charles  Dill,  the  present  assistant,  has  given  satisfac- 
m  by  his  intelligence  and  attention  to  duty.  Several  errors  in  the 
anner  of  keeping  the  records  were  discovered  by  the  inspector,  and 
rrected  under  his  supervision.  A  general  desire  is  expressed  by  the 
tizens  to  have  reports  from  other  stations  sent  here  as  in  previous 
sirs. 

Thirty-six  cautionary  signals  have  been  displayed  during  the  year,  of 
dich  twenty-five  are  reported  a«  justified  at  the  station.  The  observer 
%kes  the  following  remarks  in  reference  to  several  of  the  signals : 

Noveniher  7, 1872. — Boats  in  the  harbor  that  had  prepared  to  sail  remained  in,  as  the 

»rm  was  quite  violent  at  sea. 

November  29-30, 1872. — ^The  display  of  the  signal  was  a  benefit,  as  those  vessels  which 

»re  prepared  to  sail  remained  inside  the  harbor  ;  those  that  were  out  came  in  consid- 

kbly  damaged  and  knocked  to  pieces. 

December  9-10, 1872. — Quite  a  storm  reported  outside  the  harbor,  doing  considerable 

mage. 

Dteemher  26-27, 1872.— The  signal  was  hoisted  several  hours  before  the  storm,  aflford- 

r  sufficient  time  to  make  preparations,  and  no  vessels  left  the  harbor. 

fanuary  5-6,  1873. — Signal  hoisted  four  hours  before  the  commencement  of  gale,  giv- 

5  timely  warning  for  vessels  to  prepare  and  remain  in. 

Tanuary  23-25,  1873. — ^Not  much  damage  sustained  by  vessels,  on  account  of  the 

aely  warning. 

Tanuary  27-5&,  1873.— From  inquiry  made,  no  vessels  sustained  injury  in  this  port. 

February  7-8,  1873. — No  known  damage  sustained  at  this  port. 

March  15-17, 1873.— The  gale  broke  the  top  off  of  the  pole  for  the  display  of  caution- 

f  signals. 

Bdarch  29,  April  1, 1873.— By  timely  warning  not  a  vessel  left  the  harbor  for  their 

Btination. 

April  22-15, 1873. — ^Vessels  aU  remained  in  the  ^arbor ;  gale  accompanied  by  heavy 

DW. 

Hay  3-4, 1873. — Vessels  all  put  into  the  harbor  and  remained. 

Au^u9t  14-15, 1873.— Gale  light  from  the  northeast  at  this  station,  but  a  heavy  swell 

ming  in  from  sea. 

PORTLAND,  OREGON. 

[Offi^cial  Number^  74] 

ktitade 45°  30' 

.ngitude 122^  27'  30" 

evation  of  barometer  above  sea-level 100  feet. 

The  oflSce  was  moved  December  21, 1872,  to  the  building  at  the  south- 
Bst  corner  of  Washington  and  Front  streets,  where  it  still  remains. 
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All  instruments  are  well  exposed  and  the  shelter  is  of  the  standard  ] 
tern. 

Sergt.  Edwin  Garland  was  relieved  for  neglect  of  duty  October 
1872,  and  succeeded  by  Sergt.  J.  E.  Evans,  who  still  remains,  and 
given  entire  satisfaction  by  the  promptness  and  regularity  with  wt 
all  reports  have  been  forwarded. 

Private  Charles  M.  Brown  was  ordered  to  this  station  as  assist 
September  26,  1873,  but  has  not  yet  reported  his  arrival.  The  stat 
was  inspected  in  October,  1872,  and  found  in  very  bad  condition^  i 
the  observer  immediately  relieved  as  before  stated. 

There  being  no  reports  received  here,  the  only  bulletins  issued 
those  of  the  local  observations,  which  are  regularly  furnished  the  pr 
The  telegraph-office  is  not  kept  open  for  the  transmission  of  the  n 
night  reports,  which  are  therefore  not  forwarded  until  the  morning 
lowing.  Three  observations  were  lost  during  the  year  from  the  ca 
stated  in  the  following  extract  from  the  observer's  journal  for  Angus 
1873: 

Aboat  4.15  a.  m.  a  fire  broke  oat  near  tbe  office  of  observation,  and  on  aocoai 
its  spreadinfi^  so  rapidly  the  4.32  a.  m.  observation  was  neglected.  At  7  a.  m.  I  Xhoi 
it  advisable  to  prepare  for  the  removal  of  instruments,  &^.,  but  by  11  a.  m.  the  fire 
checked  on  Front  street,  near  the  office.  At  the  commencement  of  the  fire  the  t 
was  very  light,  bnt,  as  the  fire  increased,  the  wind  strengthened,  backing  from 
northwest  to  west.  Instruments  replaced  in  time  to  take  the  7  p.  m.  and  9  p.  m 
servations. 

PUNTA  EASSA,  FLORIDA. 

[Official  Number  J  59.] 

Latitude 27' 

Longitnde - 82* 

Elevation  of  barometer  above  sea-level 17 

The  location  of  the  office  at  this  station  has  been  removed  to  a  si 
building  erected  by  the  observer  at  a  trifling  cost  to  the  Govemmei 

The  station  was  inspected  in  January  of  the  present  year  and  fo 
in  as  good  condition  as  could  be  expected  under  the  circumstan 
Sergt.  William  Theodovius  was  transferred  to  Key  West  on  accc 
of  a  personal  difficulty  with  the  telegraph  operators,  and  his  place  fi 
by  Sergt.  M.  J.  Shanefelter  from  the  latter  station,  who  still  rema 
and  has  discharged  his  duties  intelligently  and  well,  all  reports  hav 
been  forwarded  promptly  and  regularly. 

Private  Healy  was  transferred  to  the  central  office  February  21, 11 
and  succeeded  by  Private  E.  K.  Moore,  who  still  remains,  and  has  gi 
satisfaction.    I^o  reports  are  received  here. 

KOCHESTEK,  NEW  TOEK. 

[Official  Number y  32. J 

Latitude 43 

Longitude 77 

Elevation  of  barometer  above  sea-level 584 

The  office  still  remains  in  the  eighth  story  of  Powers'  Block,  at 
corner  of  State  and  Maine  streets,  one  of  the  best  locations  in  the  < 

Reports  from  fifty-five  other  stations  are  received  here  and  publis 
in  the  usual  manner.    During  the  year  two  thousand  six  hundred 
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ty-two  manifold  maps  and  five  thousand  and  seventy-four  bulletins 
e  been  issued,  and  eight  hundred  and  fifty-nine  press-reports  fur- 
led for  publication.  One  thousand  two  hundred  and  eighty-eight 
lifold  copies  of  the  Synopsis  and  Probabilities  have  also  been  posted 
ii  the  bulletins. 

he  three  daily  newspapers  printed  at  the  station  publish  regularly 
latest  Synopsis  and  Probabilities  received,  the  Weekly  Chronicle, 
)thly  abstracts,  tabulated  press-reports,  and  also  a  daily  local  item 
ng  a  general  summary  of  the  weather  at  Rochester  for  the  preceding 
nty-four  hours.  Great  interest  has  been  displayed  by  the  newspaper 
3S  in  the  workings  of  the  service. 

he  station  was  inspected  in  March  of  the  present  year  and  found  in 
ellent  condition.  Sergt.  F.  M.  M.  Beall  remains  in  charge,  and 
given  entire  satisfaction  in  his  management.  The  inspector  reports 
y  favorably  upon  his  zeal,  attention  to  duty,  promptness,  and  couit- 
He  has  recently  commenced  drawing  the  isobaric  lines  upon  his 
lifold  maps,  and  has  been  very  accurate  in  his  work  in  this  and  other 
>ects.  Private  L.  M.  Crist  was  on  duty  as  assistant  until  March  18, 
3,  when  he  was  promoted  and  assigned  to  the  Cleveland  station.  He 
I  sacceeQed  by  Private  H.  M.  Wells,  who  still  remains  and  is  favor- 
Y  mentioned  by  the  observer  for  steadiness  and  good  conduct.  Ser- 
nt  Beall  was  permitted  to  leave  the  station  for  one  month  from  Au- 
t  4,  and  during  his  absence  Sergt.  George  Onslow  was  in  charge, 
ing  been  sent  from  Fort  Whipple  for  that  purpose, 
wenty-four  cautionary  signals  have  been  displayed  during  the  year, 
^hich  thirteen  are  reported  as  fully,  and  three  as  partly  justified,  at 
station.  In  reference  to  the  results  of  these  signals  the  observer 
arkd  as  follows : 

iober  16, 1872.— The  storm  was  severe  on  the  lake  between  9  a.  m.  and  2  p.  m.  No 
el  left  port  daring  ''  signal  np/'  and  none  were  oltserved  ont. 
weniber  7-8, 1872. — ^No  vessel  left  port  during  the  display.  The  wind  attained  a 
city  of  thirty-five  miles  an  hoar,  and  from  its  variable  force  was  dangerons.  Many 
ons  have  mentioned  their  appreciation  and  ose  of  the  warning.  The  daily  papers 
to  dth  instant  make  mention  of  its  perfect  reliability. 

wember  25-26, 1872.— The  highest  wind  of  the  season.  No  vessels  are  known  to 
)  been  ont  in  the  storm ;  navigation  aboat  closed. 

yveniber  27-28, 1872. — The  velocity  of  the  wind  reached  thirty-eight  milt's  per  hoar, 
was  steady. 

9vember  29~Deoemher  1,  1872. — Signal  hoisted  thirty-five  hoars  before  the  storm 
bed  the  station.  The  storm  foUowed,  with  low  temperature,  and  was  the  most 
^rons  of  the  fall,  the  wind  moving  in  fierce,  sadden  gusts,  fuU  of  snow.  The  Erie 
i\  frozen  up,  and  impassable  to  boats. 

jcenUfer  1-4, 1872. — ^The  wind  was  steady,  at  twenty-eight  miles  an  hoar.  No  ves- 
entered  or  left  the  harbor ;  navigation  about  closed. 

dcember  8-11,  1872. — The  wind  was  very  variable,  accompanied  by  a  light,  fine, 
ing  snow-storm. 

ioanher  13-16, 1872.— This  dignal  closes  a  successful  season  of  display,  find  they  are 
lended  with  a  satisfactory  increase  of  confidence  in  the  ability  of  the  service  to 
e  reliable  storm-forecasts. 

ag  1-3, 1873. — Am  informed  by  builders,  shippers,  and  others,  that  a  warning  for 
extensive  rain  is  of  as  great  value  to  their  interests  as  a  display  for  dangerous 
Is— the  signal  was,  therefore.  Justified,  as  a  cold,  driving  rain  foUowed. 
ay  7-9, 1873.— It  (the  signal)  had  the  usual  effect  of  causing  those  whose  business 
reats  were  affected  by  high  winds  and  rain  to  prepare  for  the  same.  The  oommu- 
in  general  appear  to  have  a  settled  and  unquestioned  dependence  upon  the  signals 

'he  inspector  reports  that  a  general  desire  is  expressed  in  Bochester 
lave  the  signals  repeated  at  Charlotte,  seven  miles  distant,  and  on 
Le  Ontario,  at  the  mouth  of  the  Oenessee  Biver.  The  attention  of 
Chief  Signal-Officer  is  respectfully  invited  to  this  subject 
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SAN  DIEGO,  CALIFOENIA. 

[Official  Number,  75.] 

Latitude 32°  44 

Longitude 117^  Ot 

Elevation  of  barometer  above  sea-level.......... 62 

No  change  has  been  made  in  the  location  of  the  office  at  this  sts 
since  the  date  of  last  report. 

No  reports  are  received  here  from  other  stations,  and  the  only  b 
tins  issued  are  those  of  the  local  observations,  which  are  furnii 
regularly  to  the  local  newspapers  and  printed  in  excellent  shape. 

The  station  was  inspected  in  October,  1872,  and  found  in  very  | 
condition. 

Sergt.  John  B.  Wells  remains  in  charge,  and  all  his  mail  rej 
have  been  forwarded  with  commendable  promptness  and  neatness. 

The  telegraph  office  is  closed  at  the  regular  hour  for  sending  the : 
night  reports,  and  they  are  not  forwarded  until  the  morning  of  the  i 
day. 

There  is  no  assistant  on  duty  at  this  station. 

SAN  FEANOISCO,  OALIFOENIA. 

[Offi>cial  Number^  29.] 

Latitude 38o  47 

Longitude 122°  26 

Elevation  of  barometer  above  sea-level 60 

The  office  at  this  station  still  icmains  in  the  Merchants' Excha 
Beports  are  received  irregularly  tioin  nine  other  stations,  and  du 
the  year  one  thousand  four  hundred  and  seventy  bulletins  have  I 
issued. 

Sergt.  W.  B.  Webster  remains  in  charge,  and  has  forwarded 
reports  promptly  and  satisfactorily.  He  has  displayed  marked 
and  enterprise  in  collecting  and  copying,  for  the  use  of  the  central  o( 
the  meteorological  information  contained  in  the  logs  of  the  vesseh 
riving  at  San  Francisco  from  foreign  ports.  Itis  to  be  hoped  that  o 
observers  at  sea-port  stations  will  follow  his  example.  Private  Gre< 
Onslow  was  ordered  in  for  promotion  April  10,  1873,  and  after  g( 
through  the  usual  course  of  instruction  at  Fort  Whipple  passed 
examination,  and  is  now  in  charge  of  a  station. 

Private  James  Higgins  was  transferred  from  another  branch  of 
service  to  signal  duty  March  14,  and  placed  on  duty  as  assistant  at 
station,  where  he  still  remains.  His  conduct  has  not  been  of  a  nai 
to  make  such  transfers  in  the  future  desirable.  The  station  was 
spected  in  October,  1872,  and  found  in  good  condition.  The  inspe 
states  that  the  service  does  not  api>ear  to  be  widely  known,  but  is  f 
appreciated  by  those  who  have  studied  its  workings.  The  daily  P 
abilities  are  not  received  on  the  Pacific  coast. 

SANTA  Ffi,  NEW  MEXICO. 


Latitod© 35^ 

Longitude 106< 

Elevation  of  barometer  above  sea-level ...6,862.2 


[Official  Numbefy  69.] 

3  sea-level 

The  location  of  this  office  was  removed  June  28, 1873,  to  the  Sen 
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flding,  where  it  still  remains,  the  change  having  been  necessary  to 
ure  a  better  exposure  for  the  different  instruments, 
["be  station  was  inspected  in  November,  1872,  and  found  in  fair  con- 
ion.    Sergt.  John  P.  Clum  remains  in  charge,  and  has  forwarded  his 
K)rt8  with  moderate  promptness. 

le  was  absent  for  a  month  during  the  year,  with  permission,  and  the 
tion  was  worked  by  an  instructed  civilian  assistant.  The  telegraphic 
amunication  is  very  unreliable,  and  reports  are  consequently  received 
jgularly.  There  is  no  regular  assistant  at  this  station,  nor  is  any  re- 
xed,  as  no  reports  are  received. 

SAVANNAH,  GEORGIA. 

[Official  Nutnberj  22.] 

itude 320  05' 

igitude 810  08' 

vation  of  barometer  above  sea-level 71  feet. 

!^o  change  has  been  made  in  the  location  of  the  office  since  the  date 

the  last  annual  report. 

Che  only  reports  received  here  are  those  from  the  West  Indies  and 

)rida  stations,  and  are  furnished  regularly  with  the  local  observa- 

ns  for  publication. 

rhe  station  was  inspected  in  February  of  the  present  year,  and  the 

truments  and  records  found  in  good  condition. 

rhe  office  itself  needed  some  repairs,  which  have  since  been  made. 

^rgt.  J.  O.  Manson  is  still  in  charge,  and  has  given  entire  satisfac- 

n. 

ill  reports  have  been  made  promptly  and  properly  by  mail,  and  those 

telegraph  as  regularly  as  the  telegraphic  facilities  would  permit. 

Private  McGillivray  was  ordered  in  for  promotion  June  3,  and  passed 

5  required  examination  satisfactorily.    He  was  succeeded  by  Private 

Tmann  Frey,  who  is  still  on  duty,  and  is  favorably  mentioned  by  the 

server. 

Cwelve  cautionary  signals  have  been  displayed  during  the  year,  of 

icb  four  are  reported  as  fully  and  two  partly  justified  at  the  station. 

reference  to  these  signals  the  observer  remarks : 

k^tober  23-24, 1872.— The  wind  blew  steadily  most  of  the  day  of  the  23d,  with  some 

its  in  the  affcemoon.    Several  vessels  were  detained  by  the  signal.^   From  informa- 

1  received  it  appears  that  a  severe  gale  was  experienced  alon^  the  immediate  coast. 

farch  2^25,  1873.— The  success  that  the  department  has  attained  na  to  accuracy  in 

playing  cautionary  signals  begins  to  inspire  in  the  breast  of  the  mariner  in  port 

[)ect  for  the  science  which,  on  many  an  occasion  during  the  last  year,  has  indirectly 

ed  numbers  of  vessels  from  destruction. 

larch  25-26,  1873.— No  vessels  left  port  during  the  display  of  this  and  the  previous 

QaL 

iprU  1-2, 1873.— The  wind  attained  a  velocity  of  thirty-six  miles  an  hour.    No  ii^jury 

alted.    Many  persons  doubted  the  verification  of  this  signal,  as  the  weather  was  very 

asant  and  clear  at  the  time  of  hoisting. 

kptemher  19-20,  1873.— The  wind  reached  a  velocity  of  forty-eight  miles  an  hour,  with 

jutheast  direction  until  8  p.  m.  of  the  19th,  when  it  changed  to  west  and  then  to 

thwest.    No  vessels  left  port  during  the  day,  and  much  uneasiness  was  felt  by 

ties  in  vessels  that  left  before  the  display  of  the  signal  was  made. 

SHEEVEPORT,  LOUISIANA. 

[Official  Ktmber,  72.] 

dtnde 32°  30' 

ugitude 930  45 

)vation  of  barometer  above  sea-level 228. 5  feet. 
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No  change  has  been  made  in  the  location  of  the  office  since  the  ( 
of  last  report.  No  reports  are  received  here  and  no  bulletins  issi 
except  those  of  the  local  observations,  which  have  been  regnlarly 
nished  the  press. 

The  station  was  inspected  in  March  of  the  present  year,  and  fonn 
excellent  condition. 

Sergt.  Hugh  Coyle  was  in  charge  until  his  death  from  yellow  fe 
September  28, 1873,  since  which  date  the  work  has  been  done  by  Pri^ 
John  G.  Lynch.  Sergeant  Coyle  was  one  of  the  most  faithful  me 
the  service,  and  an  earnest  and  conscientious  worker.  All  his  rep 
were  forwarded  promptly,  and  in  perfect  order.  Two  assistants  1 
been  called  in  successively  for  promotion  during  the  year,  one  of  wl 
is  now  reviewing  his  course  of  instructions,  and  the  other  has  beei 
lieved  from  duty  in  this  division  of  the  service  for  misconduct.  Prii 
Lynch,  the  present  assistant,  has  discharged  his  duties  intelligently 
well,  and  is  now  in  sole  charge  of  the  station. 

River  observations  are  made  and  reported  here  in  the  usual  man 
the  gauge  used  being  one  constructed  by  the  observer,  under  the  di 
tion  of  this  office. 

The  reference  point  in  reporting  depth  of  river  is  in  the  bed  of  ri 
and  40  feet  below  high  water  of  1849,  and  25  feet  above  bottom  of  ri 
From  bottom  of  river  to  high-water  mark  of  1849  is  66  feet. 

Considerable  interest  is  taken  in  the  service  here,  especially  in  1 
part  of  it  connected  with  the  river-reports. 

SAINT  LOUIS,  MISSOURL 

[Official  N^umheTj  66.] 

Latitade 38°  37 

LoDgitade 90^  15' 

Elevation  of  barometer  above  sea-Ieyel 543.54 

The  office  was  removed  March  1, 1873,  to  the  building  of  the  Si 
Louis  Mutual  Life  Insurance  Company,  at  the  corner  of  Sixth 
Locusts  streets,  where  it  now  remains. 

The  officers  of  the  insurance  company  and  the  members  of  the  Ch 
ber  of  Commerce  have  contributed  liberally  to  the  equipment  of 
station,  and  are  entitled  to  the  thanks  of  the  office  for  their  act 
The  present  office  is  reported  to  be  more  convenient  and  better  equip 
than  that  of  any  other  station.  Re|)orts  from  twenty-nine  other  stati 
are  received  here  in  the  morning,  with  more  or  less  regularity.  In 
afternoon  the  same  reports  are  received,  with  the  addition  of  those  f 
all  the  special  river-stations,  and  at  midnight  the  number  of  reg 
reports  is  increased  to  seventy-six,  from  which  a  map  is  prepa 
printed  in  time  for  distribution  by  daylight  each  morning,  incluc 
Sunday. 

During  the  year,  fifty-three  thousand  one  hundred  and  eighty  m; 
sixteen  thousand  six  hundred  and  eighty-six  regular,  and  six  thous 
and  thirty-eight  river  bulletins  have  been  issued,  and  three  thous 
and  ninety-four  press-reports  furnished  for  publication.  The  stai 
was  made  one  of  the  centers  of  distribution  for  the  printed  Synopsis : 
Probabilities  to  post-offices,  and  on  September  1,  1873,  the  issue 
commenced  to  four  hundred  and  fifty-five  offices,  two  copies  being 
nished  to  each.  The  station  was  inspected  in  June  of  the  present  yi 
and  the  instruments,  records,  and  office  found  in  excellent  conditioi 

Sergt.  £.  H.  Singleton  remains  in  charge,  although  it  is  propc 
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transfer  him  to  a  larger  field  of  duty  at  an  early  date.  He  has  dis- 
^yed  annsaal  intelligeuce  and  ability  in  the  manner  in  which  he  has 
(Charged  his  duties  and  extended  the  usefulness  of  the  service  at  this 
ktioUf  and  he  is  commended  to  the  especial  attention  of  the  Ohief  Sig- 
l-Officer.  The  inspector  refers  to  him  in  the  following  strong  terms 
approval : 

have  inspected  every  important  station  in  t,he  country,  excepting  Cincinnati,  and 
isider  the  Saint  Lonis  office  the  best  managed  of  any,  and  that  the  interests  of  the 
rice  have  been  advanced  more  by  the  work  of  this  station  than  of  any  other  single 

I. 

Pour  assistants  have  been  relieved  from  duty  at  this  station  during 
3  year  for  misconduct,  two  transferred  to  other  stations,  and  one 
led  in  for  promotion,  who  subsequently  passed  the  required  exami- 
bion.  Seven  assistants  are  now  on  duty,  of  whom  one  is  a  sergeant, 
\  O.  Bailey,)  sent  to  relieve  the  observer  of  a  portion  of  his  responsi- 
ity.  All  these  men  are  worked  to  their  full  capacity,  as  the  record 
work  shows,  and  all  are  favorably  mentioned  for  general  good  con< 
ct 

rhrough  the  agency  of  Sergeant  Singleton,  the  police  force  of  the  city 
si  been  enlisted  in  the  meterological  service  to  the  extent  of  making 
ily  reports  on  forms  furnished  from  the  central  office,  and  which  have 
3Q  proved  of  value  in  working  up  the  local  meteorology  of  the  station. 
e  chief  of  police  has  shown  a  commendable  degree  of  public  spirit  in 
lering  this  work  done. 

Arrangements  have  been  made  also  by  the  observer  for  a  wide  distri? 
bion  of  the  reports  through  the  agency  of  the  several  railroad  lines 
ding  into  Saint  Louis,  the  nature  of  which  is  fully  explained  in  the 
lowing  statement  of  tne  observer : 

.t  the  last  session  of  the  State  Board  of  Agricnltnre,  held  in  this  city,  yonr  observer 
I  invited  by  that  body  to  appear  before  them  and  explain  in  what  manner  the  re- 
ts conld  be  best  utilized.  With  this  request  I  complied,  and  I  also  suggested  means 
ereby  the  farmers  of  Missouri  and  surrounding  States  conld  be  put  in  possession  of 
>rmation  sent  daily  from  Washington,  which  would  be  of  great  value  to  them ;  the 
Q  being  simply  to  interest  the  railroad  management  in  the  matter,  and  to  induce 
m  to  transmit  the  daily  weather-reports  over  the  wires  gratis.  From  want  of 
per  and  concerted  action  upon  the  part  of  the  various  agricultural  associations,  the 
tter  was  left  in  abeyance  until  April  last,  when  yonr  observer,  after  consulting  with, 
era!  prominent  railroad  officials,  determined  to  address  a  letter  to  the  respective 
road  presidents, briefly  pointing. out  the  advantages  to  be  derived  by  furnishing 
ir  employ^  information  as  to  the  probable  state  of  the  weather.  This  letter  met  the- 
irobation  of  the  gentlemen  addressed,  and  its  provisions  were  immediately  carried 
>  effect,  the  operators  at  all  telegraph  stations  being  instructed  to  post  a  copy  of  the 
;>atch  sent  them  in  a  conspicuous  place  In  their  office,  and  at  large  stations,  where 
lers  are  published,  duplicate  copies  were  to  be  made  on  forms  furnished  by  this. 
DC,  that  those  papers  might  avail  themselves  of  them.  In  addition  to  this  work,  the 
[gage-masters  of  morning  trains  were  ordered  to  leave  at  each  station,  npou  arrival^ 
vioos  to  5  p.  m.,  one  of  the  daily  weather-maps. 

lie  Saint  liouis,  Rockford  and  Kock  Island  Railroad  was  the  first  to  put  this  plan 
operation ;  the  action  of  this  road  was  quickly  followed  by  the  Saint  Louis,  Yanda- 
and  Indianapolis,  the  Cairo  Short  Line,  the  Saint  Louis,  Kansas  City  and  Northern, 
)  Chicago  and  Alton,  the  Saint  Louis  and  Iron  Mountain,  and  the  Saint  Louis  tmd 
itheastem ;  and  thus  the  reports  are  distributed  over  a  very  large  extent  of  country. 

Fhe  press  of  this  station  has  shown  a  marked  degree  of  interest  in  the 

velopment  of  the  service,  and  have  published  fall  reports  in  fine  shape, 

d  assisted  the  observer  in  many  ways. 

&ir.  George  H.  Plant,  chairman  of  the  meteorological  committee  of 

&  Chamber  of  Commerce,  has  also  manifested  a  lively  interest  in  the 

rvice. 

Biver-observations  are  made  here,  and  reported  in  the  usnal  manner, 

d  are  received  with  great  favor  by  the  parties  engaged  in  the  river- 

ide. 
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SAINT  PAUL,  MINNESOTA. 
[Official  Number  J  39.] 

Latitude 44^53' 

Longitude 93°  05' 

Elevation  of  barometer  above  sea-level 794^3  feet. 

The  office  still  remains  at  the  corner  of  Third  and  Market  streets,  and 
is  favorably  located.  Eeports  from  six  northwestern  stations  are  re- 
ceived here  for  transfer  to  Milwaukee  and  for  local  publication.  The 
reports  from  all  the  principal  river-stations  are  also  sent  here  during 
the  seasons  of  high  and  low  water  in  the  Mississippi,  and  of  these  five 
hundred  and  twenty-nine  bulletins  have  been  issued. 

The  local  observations  have  been  furnished  to  the  press  regularly  and 
are  published,  together  with  the  latest  Probabilities  received.  The 
station  was  inspected  in  May  of  the  present  year  and  found  in  very  bad 
condition,  and  the  immediate  relief  of  both  observer  and  assistant  was 
found  necessary. 

Sergt.  C.  W.  Held  was  relieved  for  neglect  of  duty,  May  15, 1873, 
and  subsequently  reduced  to  the  ranks  upon  the  recommendation  of  the 
inspector.  He  was  succeeded  by  Sergt.  H.  E.  Cole,  who  still  remains, 
and  has  given  entire  satisfaction  by  the  promptness  and  regularity  with 
which  he  has  forwarded  all  reports  and  the  very  neat  manner  in  which 
they  are  made  out.  Two  assistants  have  been  relieved  in  succession 
during  the  year,  one  of  whom  deserted  before  reaching  Fort  Whipple. 

Piivate  James  A.  Barwick,  the  present  assistant,  has  been  on  duty 
here  since  July  17, 1873,  and  been  faithful  and  attentive. 

Kegular  river  observations  are  made  and  reported  daily  in  the  usual 
manner.  The  bench-mark  is  at  the  pier  of  the  bridge,  and  is  marked  at 
extreme  low  water  of  1864.  The  daily  report  of  river  is  the  depth  of 
water  above  that  mark.  The  depth  of  water  in  the  channel  at  extreme 
low  water  is  1  foot  11  inches.    There  is  no  reliable  high-water  mark. 

ISLAND  OF  SAINT  PAUL'S,  ALEUTIAN  ISLANDS. 

Latitude 57°  W 

Longitude 170^00' 

Elevation  of  barometer  above  sea-level Unknown. 

Reports  have  been  received  from  the  observer  at  this  station  for  the 
period  from  June  5, 1872,  to  May  31, 1873,  as  shown  in  the  special  re- 
port already  submitted.  Private  Charles  P.  Fish  remains  on  duty,  and 
his  reports  show  that  he  has  carried  out  his  instructions  in  an  intelli- 
gent  and  faithful  manner. 

SPRINGFIELD,  MASSACHUSETTS. 

This  is  not  a  reporting  station,  but  was  established  July  19, 1873,  fol 
the  distribution  of  printed  copies  of  the  midnight  Synopsis  and  Proba- 
bilities to  such  post-offices  as  could  be  reached  daily  by  3  o'clock  p.  m* 
Private  John  O.  Murray  has  worked  the  station  alone,  and  given  full 
satisfaction.  He  began  work  on  the  28th  of  July,  and  supplies  seventy* 
one  offices  daily.  The  office  is  in  the  Republican  building,  and  in  every 
way  a  desirable  one. 

TOLEDO,  OHIO. 

\  Official  Number^  35.] 

Latitude *. 41-^40* 

Longitude 8»^  34' 

Elevation  of  barometer  above  sea-level .' 64&5  tet. 

The  office  is  located  in  the  fifth  story  of  the  chamber  of  commerce 
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Iding.  at  the  corner  of  Madison  and  Sammit  streets,  in  the  business 
iter  oi  the  city,  within  convenient  reach  of  the  telegraph-offices  and 
I  various  public  buildings.  An  excellent  exposure  is  afforded  by  the 
f  for  the  several  instruments  and  the  display  of  cautionary  signals, 
e  instrument-shelter  is  of  the  standard  pattern,  and  projects  from 
^ndow  on  the  northeastern  side  of  the  building.  The  location  of 
s  shelter  is  not  a  good  oue,  but  is  the  best  attainable  at  present, 
ports  from  fifty-five  stations  are  received  here  and  published  in  the 
lal  manner.  During  the  year  two  thousand  and  ninety-eight  manifold 
ps  and  three  thousand  seven  hundred  and  six  bulletins  have  been 
ned,  and  one  hundred  and  fifty-five  reports  furnished  to  the  press.  In 
lition  to  this,  nine  hundred  and  eighty-two  manifold  copies  of  the 
lopsis  and  Probabilities  have  been  posted  with  the  bulletins. 
Dhe  station  has  been  twice  inspected  during  the  year — once  in  Octo- 
',  1872,  and  again  in  March  of  the  present  year.  It  was  found  in 
:  condition  at  both  inspections.  Sergt  A.  C.  Ford  was  relieved 
inary  2, 1873,  and  transferred  to  the  Chicago  station,  and  was  snc- 
dM  by  Sergeant  J.  E.  Cook,  who  still  remains  in  charge  and  has 
(v^arded  all  reports  promptly  and  properly.  The  inspector  commends 
1  for  his  zeal  and  general  good  conduct.  The  record  of  work  done, 
en  above,  shows  that  he  has  displayed  a  commendable  energy  in 
ting  his  reports  before  the  public.  Two  assistants  have  been  called 
luccessively  for  promotion,  and  both  have  passed  the  required  exami- 
aon. 

*rivate  William  McElroy  is  the  present  assistant,  and  has  been  on 
y  in  that  capacity  since  April  .14.  The  observer  speaks  in  warm 
[DS  of  his  attention  to  duty  and  capacity.  The  leading  newspapers 
ilish  the  tabulated  reports  from  a  selected  number  of  stations^  the 
Dthly  abstracts  of  local  weather  and  latest  probabilities  received, 
lively  interest  is  manifested  in  the  service  among  the  citizens,  and 
office  is  visited  daily  by  parties  in  search  of  meteorological  informa- 
1.  Twenty-seven  cautionary  signals  have  been  displayed  during  the 
>r,  of  which  seventeen  are  reported  as  justified  at  the  station. 
?he  observer  remarks,  in  reference  to  these  displays,  as  follows : 

^ober  29-31, 1872. — Several  persons  made  application  for  inforaation,  and  annmbcr 

essels  detained  in  the  harbor  on  account  of  the  signal. 

ovemher  13-14;  1873. — Several  vessels  remained  in  port,  and  the  masters  of  them 

le  inqniries  at  the  office,  and  expressed  their  entire  satisfaction  at  the  resnlt  of  the 

ning. 

'ay  &-9, 1873. — ^The  schooner  Minnie  Powell  left  port  on  the  morning  of  the  6th, 

sprnng  a  leak  soon  after  gettiug  into  the  lake,  and  was  towed  back  some  distance 

sank.    Amount  of  damage  nnkuown. 

VICKSBUEGH,  MISSISSIPPI. 

[Official  Number^  61.J 

itnde 32°  23' 

gitnde 90^  54' 

ration  of  barometer  above  sea-level 280  feet. 

[lie  office  .was  removed  October  1, 1872,  to  the  third  story  of  the 
Iding  at  the  corner  of  Washington  and  Crawford  streets.  It  is  in 
►  business  center  of  the  city,  and  in  every  respect  well  located.  The 
tramentshelter  is  of  the  standard  pattern,  and  projects  from  a  win- 
w  with  a  northern  exposure.  The  only  reports  received  here  are 
«e  from  the  principal  river-stations  in  the  afternoon.  One  thousand 
)  hundred  and  eleven  bulletins  containing  these  reports  have  been 
led  during  the  year,  and  the  local  observations  are  furnished  to  the 
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press  whenever  they  will  be  published.    But  little  interest  is  felt  I 
in  the  service,  except  in  connection  with  the  river-reports,  which 
received  with  great  favor. 

The  station  was  inspected  in  March  of  the  present  year,  and  the  ofi 
instmments,  and  records  found  in  excellent  condition. 

Sergt.  John  Dascomb  has  been  in  charge  of  the  station  since  Octo 
4, 1872,  on  which  date  he  was  transferred  here  from  Du  Lath.  His  n 
reports  are  promptly  and  properly  rendered.  Two  assistants  have  b 
called  in,  successively,  for  promotion,  and  passed  the  required  exami 
tion,  after  the  usual  instruction  at  Fort  Whipple.  One  assists 
Private  A.  B.  Hiltman,  was  ordered  in  for  misconduct,  June  16,  i 
succeeded  by  Private  0.  L.  Josselyn,  who  still  remains  and  has  gi 
satisfaction. 

Kiver  observations  are  made  regularly  and  reported  in  the  uj 
manner,  the  gauge  used  being  the  one  constructed  by  the  United  BU 
Engineer  Corps,  to  which  reference  was  made  in  the  last  annual  rep 

The  midnight  reports  are  not  forwarded  until  the  telegraph*o1 
opens  for  business  the  next  day,  and  as  this  is  some  time  after  the  i 
ular  time  of  taking  the  morning  observation,  both  reports  are  dela^ 
Until  better  telegraphic  arrangements  can  be  made,  additional  rep< 
cannot  be  sent  to  the  station  with  sufficient  promptness  to  make  t1 
useful. 

VIRGINIA  CITY,  MONTANA. 

[Official  XumbeTj  77.] 

Latitude 45 

Longitude 112 

Elevation  of  barometer  above  sea-level 55U) 

The  office  was  removed  on  the  1st  of  July,  1873,  but  as  the  stai 
has  not  been  inspected  since  the  change  of  office,  no  detailed  acco 
of  its  location  or  of  the  instruments  can  be  given. 

The  latter  are  reported  in  good  condition  by  the  observer. 

No  reports  are  received  here,  and  therefore  no  bulletins  are  issued 

Sergt.  A.  B.  Knight  was  relieved  for  gross  neglect  of  duty  May 
1873,  and  reduced  to  the  ranks.  He  was  succeeded  by  Sergt.  F 
Wash,  who  also  failed  in  his  duty,  and  was  relieved  September  2C 
which  date  Sergt.  J.  B.  Campbell  was  ordered  to  the  station.  This 
tion  is  the  only  one  at  which  the  work  has  been  systematically  neglec 
by  its  observers. 

WASHINGTON,  DISTRICT  OF  COLUMBIA. 

[Official  2s umber ^  19.] 

Latitude  .^ 38 

Longitude 77^ 

Elevation  of  barometer  above  sea-level 105.56 

The  office  remains  as  last  year  in  the  third  story  of  the  double  bi 
ing  occupied  by  the  Chief  Signal  Officer,  at  1719  and  1721  G  sti 
and  the  station,  instruments,  and  records  are  in  good  condition.  Se 
Theodore  Smith  has  been  in  immediate  charge  during  the  year,  and 
ability  with  which  his  duties  have  been  performed  has  received  tang 
recognition  from  the  honorable  Secretary  of  War  in  an  appointmen 
second  lieutenant  in  the  United  States  Army.  Sergeant  Smith 
also  had  direct  charge  of  the  comparison,  correction,  and  presei 
tion  of  all  records  and  reports  received  from  repeating-stations,  and 
got  them  conveniently  arranged  for  reference  whenever  needed.    I 
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^nts  T.  B.  Jennings  and  E.  B.  Bobbins  have  had  charge  of  the  first 
id  second  night-reliefs,  respectively,  and  have  been  faithful  and  con- 
ant  in  their  attention  to  duty. 

Sergt.  J.  B.  Newlin  continues  in  charge  of  the  correspondence,  and  has 
^  taken  charge  of  the  station  in  the  occasional  absence  of  Sergeant 
nith.  He  has  been  prompt  and  regular  in  attendance,  and  performed 
1  duties  assigned  him  satisfactorily. 

Sergt.  P.  F.  !Nagle  remains  in  charge  of  the  lithographic  rooms,  and 
jrgt.  H.  0.  Hirst  of  the  printing-room.  Both  men  have  been  zeiMous 
id  constant  in  the  performance  of  their  duties,  and  have  brought  the 
[)rk  in  their  respective  rooms  to  a  high  state  of  perfection.  All  the 
en  now  employed  as  assistants  in  the  several  rooms  under  my  charge 
ve  satisfaction,  and  very  few  instances  of  misconduct  or  of  neglect  of 
ity  have  occurred  during  the  year. 

Eeports  from  all  stations  are  received  here,  and  three  maps  are  issued 
lily,  being  one  for  each  of  the  tri-daily  reports.  One  hundred  and 
irty-two  thousand  six  hundred  and  eighty-two  maps  and  sixteen  thou- 
nd  nine  hundred  and  nineteen  bulletins  have  been  issued  during  the 
lar,  and  one  thousand  one  hundred  and  fifty-five  press-reports  furnished 
r  publication.  The  issue  of  printed  copies  of  the  midnight  "Synopsis 
id  Probabilities"  to  one  hundred  and  forty-six  post-offices  was  com- 
snced  January  4, 1873,  since  which  date  seventy-five  thousand  five 
mdred  and  twenty-three  copies  have  been  distributed.  In  addition 
these  publications,  nine  thousand  four  hundred  and  two  copies  of  the 
eekly,  Chronicle  and  six  thousand  seven  hundred  and  ninety-six  copies 
the  Monthly  Weather  Eeview  have  been  printed  and  distributed. 

WILMINGTON,  NORTH  CABOLINA. 

[Official  Number y  20.] 

titnde •    34°  ir 

ngitude 78°  10' 

ovation  of  barometer  above  sea-level • 30.7  feet. 

Xo  change  has  be^n  made  in  the  location  of  the  office  since  the  date 
last  report.  No  reports  are  received  here  from  other  stations,  and 
e  only  bulletins  issued  are  those  of  the  local  observations,  which  are 
raisbed  regularly  to  the  daily  newspapers,  and  printed  with  the  latest 
*obabilities  received. 

The  station  has  not  been  inspected  since  July,  1872,  but  the  observer 
ports  the  records  and  instruments  in  good  condition.  Sergt  Robert 
jyboth  was  transferred  to  the  central  office  April  10, 1873,  and  suc- 
leded  by  Sergt.  Otto  Schutze,  who  is  now  in  charge,  and  has  rendered 
1  reports  promptly  and  in  excellent  form. 

Two  assistants  have  been  relieved  during  the  year  for  misconduct,  and 
le  called  in  for  promotion,  who  passed  the  usual  examination.  The 
:^seut  assistant  is  J.  C.  Senger,  who  has  been  on  duty  since  August 
)j  1873,  and  given  satisfaction. 

Twenty  cautionary  signals  have  been  displayed  here  during  the  year, 
'  which  thirteen  are  reported  as  fully,  and  four  as  partly,  justified  at 
le  station.  The  observer  makes  the  following  remarks  in  reference  to 
lese  displays : 

October  23-26, 187*2.— The  gale  havinp:  been  signaled  sixteen  honrs  in  advance,  the 

lipping  in  port  were  prepared  for  it,  consequently  no  damage  was  done. 

ywember  29-30,  1872.— No  damage  or  iignry  reported. 

F^ruarg  27-28, 1873.— No  injury  to  vessels  reported. 

March  2-4, 1873.— No  vessels  left  port  during  the  display,  althongh  several  intended 
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to  do  8o  ou  Sunday  and  Monday.  An  nnasoally  severe  storm  is  rei>orted  to  ban 
vailed  ou  Sanday  afternoon  on  the  North  Carolina  coast. 

Mardi  ld-21, 1873. — ^No  vessel  left  port  daring  the  display  of  signal,  and  no  da 
is  reported. 

Atarch  23-27, 1873. — ^Np  damage  done  to  the  shipping  in  port,  and  no  vessel  lei 
harbor  dnrinff  the  display  of  the  signal. 

March  28-2Bj  1873. — ^Three  large  foreign  vessels  were  about  to  sail  on  Friday  i 
but  remained  in  port  on  account  of  the  cautionary  signal.    No  damage  done  in  p^ 

April  9-10,  1873.— A  NorwegHeui  brig  and  the  schooner  John  went  to  sea  befoi 
signal  was  hoisted ;  both  vessels,  becoming  unmanagable  before  they  were  out  o 
channel,  collided  heavily  and  were  badly  damaged. 

September  19-20, 1873.— The  signal  was  heeded  by  mariners,  merohantSj  and  the 
lie.  One  of  the  most  violent  storms  known  for  a  number  of  years  prevailed  here 
1.30  a.  m.  to  5  a.  m.  of  the  20th,  the  wind  attaining  a  velocity  of  forty-eight  mil< 
hour.  Trees  were  torn  up  bv  the  roots,  chimneys  and  fences  blown  dowuj  and 
trees  that  heretofore  had  battled  successfully  with  rude  Boreas  were  compelled  tc 
in  obedience  to  his  mighty  power.  North  of  the  city  the  storm  was  even  more  s( 
destroying  bams  and  out-bonses,  killing  and  crippling  numbers  of  cattle,  th< 
coming  down  in  torrents  all  the  while. 

WOOD'S  HOLE,  MASSACHUSETTS. 

[OffUnal  Number,  60.] 

Latitude - 4. 

Longitude 7( 

Elevation  of  barometer  above  sea-level 2S 

This  station  wasopened  December  4, 1872,  by  Sergt.  J.  K.  P.  Par^ 
who  remains  in  4sharge.  All  the  regular  observations  are  made  daily 
none  are  forwarded  by  telegraph,  except  when  the  instrumental  inc 
tions  are  unusually  threatening. 

The  principal  object  of  the  station  is  the  display  of  cautionary  sigi 
of  which  sixteen  have  been  ordered  during  the  year,  and  eleven  of  t 
reported  as  justified  at  the  station. 

The  j)bserver  remarks,  in  reference  to  the  verification  of  these  sigi 
as  follows  : 

March  8, 1873.-^No  damage,  as  far  as  heard  from.  At  11.26  p.  m.,  the  wind  1 
velocity  of  thirty-five  raUes  per  hour. 

March  11-12, 1873.— The  signal  caused  some  vessels  to  stay  in  harbor — one  ca 
said  he  would  have  lost  his  vessel  had  he  made  saiL 

March  20-23, 1873. — ^The  signal  prevented  several  vessels  from  leaving  port,  and 
e  gale.    The  captain  of  the  steamer  Island  Home  won*t  leave  port 


they  escaped  the  _ 

the  signal  is  hoisted.    No  damage  reported. 

March  24-28, 1873. — Several  vessels  anchored  in  the  harbor,  and  escaped  the  ga] 

April  1&-18, 1873. — One  vessel  wrecked  on  Broad  Shoal,  four  and  a  naif  miles 
Nobsqne  light-house ;  all  the  crew  saved. 

Mag  2~6, 1873. — ^The  Island  Home  did  not  leave  port,  and  escaped  the  gale. 

Majf  8-9, 1873. — No  damage  reported.  Several  vessels  anchored  in  the  harbor  di 
the  gale. 

Auguet  13-15, 1873. — No  damage  at  this  place.  The  steamer  New  Bedford  took  y 
ing,  and  did  not  run  her  trips ;  also  the  steamer  Island  Home. 

The  office  is  on  Water  street,  and  well  located,  in  a  meteorolo^ 
point  of  view.  The  instrument  shelter,  which  is  of  the  standard  pati 
projects  in  the  usual  manner  £rom  a  window  facing  the  north. 

The  anemometer,  wind- vane,  and  rain-gauge  are  placed  on  a  plat 
built  on  the  roof  of  a  shed  connected  with  the  house  in  which  the  o 
is  located,  and  are  well  exposed. 

The  fishermen  of  the  place  are  of  the  opinion  that  it  is  one  of  the  i 
important  points  on  the  coast  for  the  display  of  signals,  as  it  is  not 
usual  for  from  200  to  300  vessels  to  seek  shelter  in  the  harbor  in 
of  storms. 

The  station  was  inspected  in  January  of  the  present  yeai*,  and  fc 
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in  a  fair  condition ;  bnt  all  errors  were  corrected  under  the  supervision 
L)f  the  inspector. 

The  observer  has  forwarded  all  his  mail  reports  promptly  and  in  a  sat- 
isfactory shape.  • 

WYTHEVILLE,  VIRGINIA. 

[Official  yumberj  91.] 

[jatitade 3(5^58' 

[^ngltnde 81^05' 

Slevation  of  barometer  above  sea-level 2294.8  feet. 

This  Station  was  occupied  January  16, 1873,  by  Sergt.  F.  Z.  Oosewisch, 
nrho  still  remains  in  charge  and  has  given  entire  satisfaction  by  the 
prompt  and  neat  manner  with  which  all  reports  have  been  forwarded. 

The  office  is  well  located  over  the  store  of  Messrs.  Crush  &  Snow, 
ind  the  roof  exposure  of  the  instruments  is  good.  The  station  has  not 
)een  inspected,  and  the  details  of  the  position  of  the  several  instru- 
nents  is  unknown.  Their  condition  is  reported  as  good  by  the  observer. 
S^o  reports  are  received  here  and  none  sent  by  telegraph,  the  station 
>eing  one  of  observation  alone.  The  local  observations  are  regularly 
xirnished  to  the  press. 

YANKTON,  DAKOTA- 

[Official  dumber  J  95.] 

.atUude 42^  50' 

jODgitude 96^44' 

■Elevation  of  barometer  above  sea-level 1296  feet. 

An  observer  was  ordered  to  this  station  March  11, 1873,  and  he  began 
ending  regular  telegraphic  reports  April  1, 1873.  The  office  was  at  first 
ocated  some  distance  from  the  town  in  a  building  belonging  to  Mr. 
31evenger,  and  fitted  up  for  the  purpose  by  that  gentleman,  but  as  the 
fire  by  which  it  was  connected  with  the  main  telegraph-office  did  not 
vork  satisfactorily,  the  observer  moved,  July  3,  to  a  room  on  the  third 
Loor  of  the  St.  Oharles  Hotel,  at  the  corner  of  Capitol  and  Third  streets, 
rhere  it  is  eligibly  located  and  convenient  of  access  to  the  principal 
public  buildings  and  to  the  river.  The  roof  exposure  of  the  instru- 
oents  is  excellent.  The  instrument-shelter  projects  in  the  usual  manner 
rom  one  of  the  office  windows,  facing  west,  as  a  northern  front  could 
tot  be  obtained. 

'So  reports  are  received  here,  and  consequently  no  bulletins  issued, 
ixeept  those  of  the  local  observations,  which,  with  the  monthly  abstracts, 
kre  regularly  furnished  the  Weekly  Press,  and  published  in  good  form. 

The  station  was  inspected  in  July  of  the  present  year,  and  found  in 
pood  condition.  Several  irregularities  in  the  manner  of  keeping  the 
eoords  were  discovered,  and  correoted  under  the  supervision  of  the  in- 
peetor.  Sergt.  N.  Phelps  has  been  in  charge  of  the  station  since  its 
istablishment,  with  tlie  exception  of  one  month,  when  he  was  absent 
vith  permission,  and  his  place  filled  by  Sergt.  €reorge  Onslow.  All  mail 
^[KyrtB  have  been  forwarded  promptly  and  in  proper  form.  Kiver  obser- 
^tions  are  made  and  reported  in  the  usual  manner  each  afternoon. 
die  gauge  used  is  one  constructed  by  the  observer,  and  although 
oaghly  made,  is  accurately  graduated.  The  bed  of  river  is  the  zero 
K>iiit  of  the  gauge,  and  the  actual  depth  of  water  in  the  channel  is 
herefore  report^. 
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In  refereuce  to  the  interest  taken  in  tbe  service  the  inspecting  officei 
remarks  as  follows : 

I  learn  from  most  reliable  soarces,  Goyemor  Barbaok,  Colonel  Foster,  A.  Q.  M.,  anc 
other  gentlemen,  that  a  misapi>rehenslon  Agisted  among  the  citizens  and  others  as  U 
the  scope  of  the  observer's  daties  at  this  point.  They  supposed  that  he  was  to  foretel 
storms,  and  when  the  exceedingly  severe  storm  of  April  13  came  upon  them  without 
warning,  driving  from  their  camp  into  private  houses  the  men  of  the  Seventh  Cavalry 
there  was  a  great  feeling  of  bitterness  toward  the  observer  by  the  enlisted  men  of  that 
organization,  and  they  threatened  violence  to  him  within  hearing  of  citizens.  Th< 
observer  was  then  located  in  the  suburbs,  and  did  not  visft  town,  and  so  had  no  per 
sonal  threats.  The  misunderstanding  as  to  his  duties  has  been  removed,  yet  the  citi 
zens  retain  their  interest  in  the  service. 


SPECIAL  EIVBR-STATIONS. 

Since  the  date  of  the  last  annual  report  nineteen  stations  have  beei 
selected  on  the  principal  western  rivers  and  their  tributaries,  at  whicli 
regular  river  observations  are  made  and  reported  to  this  office  by  tele 
graph.  These  stations  are  independent  of  those  occupied  by  enlisted 
men  of  the  signal-service,  and  the'  observations  are  limited  to  the  rm 
and  fall  of  the  rivers  in  which  they  are  located,  the  state  of  the  weather, 
and  the  direction  of  wind  at  the  time  of  report.  Each  station  is  in 
charge  of  some  well-known  citizen,  who  takes  sufficient  interest  in  the 
service  to  make  the  observations  regularly  and  correctly,  and  the  gen 
eral  result  of  the  past  yearns  experience  has  been  satisfactory  in  demon 
strating  both  the  practicability  and  the  usefulness  of  the  work.  The  re 
ports  are  sentover  all  the  river  circuits,  and  dropped  at  each  of  the  regulai 
stations  on  the  principal  rivers.  The  following  table  shows  the  names 
of  the  several  stations,  the  rivers  upon  which  they  are  located,  the 
name  of  the  observer,  and  the  date  at  which  each  began  reporting : 


SUtions. 


Biren. 


Names. 


Commenced 
reporting. 


Froeport,  P« 

Hermann,  Mo 

Jefferson  City,  Mo 

OU  City.  Pa 

Browcsrille,  Pa 

Evansville,  Ind 

Conflnence,  Pa 

New  Genera,  Pa 

Lexington,  Mo 

Kansas  City.  Mo.... «.. 

Brunswick,  Mo 

Little  Rock.  Ark 

Plattsmonth.  Kebr 

Marietta.  Ohio 

Saint  Joseph,  Misaonri. 

Warsaw,  ni 

Padnoah.KT 

Booneville,  Mo 

Le  Claire,  Iowa 


'  Alleghany .... 

I  Missouri 

' do 

I  Alleghanv  — 
'  MonoBgabela  . 
i  Ohio. 


Toughiogheny. 
MonongauQ* 


Monongahela . 
Missouri.... 

do 

do 

Arkansas... 
Missouri.... 

Ohio 

Missouri.... 
Mississippi . 

Ohio 

Missouri.... 
Mississippi. 


David  Alter 

Edward  Kehr 

Louis  C.  Lohman . 
J.  D.  Thompson ... 
J.AUen  Hubbs... 

A.C.Pushee 

M.Tannohm 

H.  T.Davenport.. 

Z.S.Mltchefi 

H.  A.  M.  Vaughan 
G.D.Kennedy  ... 

C.  H.Conradt 

A.L.Child,M.D. 

J.H.Best 

A.  L.Kerr 

D.H.COX 

Capt.  C.  Baohman  . 

W.H.  Young , 

J.P.Disney 


April 

April 

May 

April 

June 

April 

April 

April 

April 

April 

May 

April 

April 

April 

May 

May 

May 

AprU 

«(pne 


17.187; 
24,187: 
13,1875 
90, 187: 

6.187: 
21,187: 
23,187: 
24,187: 
28,187: 
21,187: 

1,187: 
21,187: 
20,187: 
19,187; 

8,187: 

7,187: 

1,187: 

28,187; 
2,187: 


From  July  1  to  the  present  date,  only  one  report  per  week  from  each 
station  has  been  received  by  telegraph ;  bat  the  observations  have  been 
kept  up  regularly  at  all  of  them,  and  reported  weekly  by  mail  on  the 
established  form  adopted  by  the  office.  The  regular  daily  telegraphic 
reports  will  be  resumed  October  1  and  continue  until  the  close  of  navi* 
gation  renders  them  unnecessary.  The  instructions  issued  to  these 
special  stations,  with  the  cipher  in  which  the  reports  are  transmitted, 
and  the  location  of  the  ^^  bench-marks  "  at  all  the  river-stations,  both 
regular  and  special,  have  been  previously  submitted  to  you  and  ap- 
proved. Other  instructions  will  be  issued  from  time  to  time,  as  occasion 
requires. 
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WEST  INDIA  ISLANDS. 
HAVANA,  CUBA. 

[Official  Number y  100.] 

ititnde \ 23°    9'  2A" 

>ugitnde 82°  22' 

evation  of  barometer  above  sea-level 21.66  feet. 

• 

Observations  were  commenced  at  this  station  Jane  22,  by  Mr.  Charles 
asselbrink,  and  forwarded  weekly  by  mail  on  the  regular  form  until 
ngust  6, 1873,  when  the  transmission  of  the  morning  and  afternoon 
iports  by  telegraph  began,  and  has  been  continued  with  as  much  reg- 
arity  as  the  telegraphic  facilities  would  permit.  The  midnight  reports 
innot  be  sent  under  the  present  arrangements,  as  the  telegraph-offlce 
OSes  in  the  afternoon. 

The  observation  oflSce  is  at  No.  63  Neptune  street,  and  is  believed  to 
)  well  located. 

KINGSTON,  JAMAICA. 

[Official  Number  J  4.J 

titude 170  58' 

ugitude 76°  47'  30" 

evation  of  barometer  above  sea-level unknown. 

Observations  are  taken  by  Mr.  James  Gall,  who  began  reporting  by 
legraph  September  18, 1873,  and  has  sent  two  reports  daily  since  that 
bte,  with  as  much  regularity  as  the  telegraphic  facilities  will  permit. 
The  midnight  report  cannot  be  sent  from  this  station  at  present,  as 
e  telegraph-office  closes  in  the  afternoon. 

The  office  is  at  "  Myrtle  Bank,'^  and  Mr.  Gall  has  taken  all  necessary 
gps  to  make  his  station  useful  and^his  reports  accurate. 


SANTIAGO  DE  CUBA. 

[Official  Number  J  3.] 

ttitade 20^  00' 

ingitnde 76°  00' 

evation  of  barometer  above  sea-level • unknown. 

The  first  report  from  this  station  was  received  September  29, 1873, 
id  was  not  a  full  one,  as  the  authorities  would  not  permit  the  use  of 
pher.  As  their  action  appears  to  be  based  upon  a  misunderstanding 
the  purpose  for  which  the  cipher  is  used,  application  has  been  made 
have  the  restriction  removed,  and  the  agent  reports  that  it  will  prob- 
>ly  prove  successful.  Until  this  is  done  reports  will  not  have  the  same 
due  as  those  from  other  stations,  as  they  are  limited  to  the  usual  ten 
ords. 

CANADIAN  STATIONS. 

Begnlar  telegraphic  reports  are  now  received  from  eleven  stations  in 
le  Dominion  of  Canada  and  other  British  provinces.  Their  names  and 
mition  are  given  below  : 
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TOROKTO,  ONTARIO. 

[Official  Number^  58.] 

Latitude 43°  39'  i 

LoDgitude •. 79^  21' 

Elevation  of  barometer  above  sea-level 342  fe 

Eeporto  have  been  received  regularly  during  the  whole  year  ^ 
Buffalo. 

MONTREAL,   QUEBEC. 

[Official  Number  J  56.] 

Latitude 45^ 

Longitude 73^ 

Elevation  of  barometer  above  sea-level 

Observations  are  made  and  reported  regularly  by  Professor  Char 
Smallwood,  director  of  the  Montreal  Observatory,  one  of  the  oldest  a 
most  experienced  observers  in  the  Dominion. 

QUEBEC,  QUEBEC. 

[Offi<:ial  Number  J  57.  J 

Latitude 46^  29'  ; 

Longitude 71^  13'  ^ 

Elevation  of  barometer  above  sea-level 336  fe 

Reports  have  been  received  regularly  via  Buffalo. 

KINGSTON,    ONTARIO^ 

[Official  Number  J  80.] 

LaUtude 44^ 

LoDgitude 75^ 

Elevation  of  barometer  above  sea-level 326.7  fe 

Eeports  have  been  received  regularly  via  Buffalo. 

PORT  STANLEY,  ONTARIO. 

[Official  Number  J  78.  J 

Latitude 42° 

Longitude 81° 

Elevation  of  barometer  above  sea-level 584  fe 

Beports  have  been  regularly  received  via  Buffalo. 

PORT  DOVER,  ONTARIO. 

[Official  Number^  79.] 

Latitude 42^ 

Longitude 80° 

Elevation  of  barometer  above  sea-level 619  fe 

Beports  have  been  received  regularly  via  Buffialo. 

SAUGEEN,  ONTARIO. 

[Official  Number  J  81.  J 

Latitude 42^ 

Longitude 1 81© 

Elevation  of  barometer  above  sea-level 597  fe 

Reports  have  been  received  regularly  via  Buffalo. 
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FORT  a^RRY,  MANITOBA. 

[Official  Number,  88.] 

Latitude 49^  52' 

Longitude 96°  58' 

Slevation  of  barometer  above  sea-level 654  feet. 

Beports  began  January  1, 1873,  and  have  been  regularly  received  vit^ 
Saint  Paul,  Minn. 

HALIFAX,  NOVA  SCOTIA. 

[Official  Number,  89.] 

Latitude 44°  39'  42" 

LoDgitude &3P  35'  30" 

Blervatiou  of  barometer  above  sea-level 

Began  reporting  regularly  December  9,  1872,  and  received  via 
Bnitalo. 

CHATHAM,  NEW  BRUNSWICK. 

[Official  Number  J  2.] 

Latitude .' 47^  01' 

Longitude 65°  30' 

Blevation  of  barometer  above  sea-level 

Began  reporting  September  23, 1873,  and  received  via  Buffalo. 

CAPE  ROZIER,  QUEBEC. 

[Official  Number  J  1.] 

Latitude 48^  56' 

Longitude 64°  21' 

Blevation  of  barometer  above  sea-level 

Began  reporting  September  27, 1873,  and  received  via  Buffalo. 

The  reports  from  all  these  stations,  except  Fort  Garry,  are  col- 
lected at  Toronto  by  Prof.  G.  T.  Kingston,  the  chief  of  the  Dominion 
netedrological  bureau,  and  forwarded  by  him  in  a  consolidated  form, 
rhe  same  cipher  is  used  as  for  those  made  at  the  regular  stations  in  the 
[Jnited  States,  and  weekly  transcripts  of  the  observations  are  forwarded 
regularly  by  mail  on  forms  prepared  by  Professor  Kingston.  The  num- 
t)ers  given  the  several  stations  are  for  the  convenience  of  our  own  ob- 
jervers  in  reporting  them  on  Form  19. 

RECAPITULATION. 

dumber  of  ser^reants  on  station  at  tbis  date 8B 

bomber  of  assistants  on  station  at  this  date 93 

bomber  of  deaths  during  the  year 5 

sfamber  of  desertions  during  the  year i 5 

Of  the  deaths,  tliree  were  aooidental  and  two  from  yeUow  fever. 

fotal  number  of  mapsissned  during;  year ^...  320,770 

Fotal  number  of  regular  bnUetins  issued  during  year 143,097 

fetal  number  of  river-buUetins  issued  daring  year 23,210 

fotal  number  of  press-reports  issued  daring  year 23,224 

fotalnumber  of  post-ofdce bnUetins  issued  daring  year 895,014 

Paper  13  is  a  table  of  condensed  meteorological  statistics  reported  from 
^hese  stations.  The  report  from  the  observer  on  the  island  of  Saint 
Paul,  in  the  Aleutian  group,  presents  some  points  of  peculiar  interest^ 
ind  is  given  separately  in  Paper  14. 
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There  are  seventy-eight  stations  now  established  in  the  United  Sta 
and  in  regular  operation,  being  an  increase  of  thirteen  during  the  ye 
The  plan  on  which  these  have  been  designated  was  minutely  descril 
in  the  last  annual  report 

For  the  exact  study  of  the  phenomena  of  the  upper  portions  of  t 
atmosphere,  and  to  determine  more  accurately  the  proper  reductions 
be  made  for  great  elevations,  temporary  stations  have  been  establisli 
at  favorable  points.  In  addition  to  the  regular  station  on  the  sumi 
of  Mount  Washington,  New  Hampshire,  three  others,  one  at  the  ba 
and  two  dividing  the  interval  between  the  base  and  the  summit,  were 
operation  between  June  1  and  July  31,  (Paper  15.)  The  summit  of  Mot 
Mitchell,  Korth  Carolina,  was  occupied  as  a  station  during  the  months 
June,  July,  and  August,  and  the  base  of  that  mountain  was  also  oc 
pied  during  August,  (Paper  16.)  For  similar  reasons  the  difficult  U 
of  establishing  a  permanent  telegraphic  station  on  the  summit  of  Pik 
Peak,  Colorado,  at  an  elevation  of  14,216  feet,  has  been  accomplished,  a 
the  station  is  now  in  operation.  A  telegraphic  line  seventeen  miles 
length  has  been  built  to  connect  the  summit  with  Colorado  Springs,  a 
a  road  has  been  made  by  which  it  is  easily  accessible.  A  substant 
building  has  been  erected  on  the  crest  of  the  peak.  By  the  care  of  1 
honorable  the  Secretary  of  War  proper  steps  have  been  taken  to  decU 
a  portion  of  the  mountain  to  be  a  Government  reservation. 

Material  aid  has  been  contributed  to  the  establishment  of  this  statj 
by  citizens  of  Colorado  Springs,  and  by  the  officers  of  the  Denver  a 
Kio  Grande  Eailroad  Company.  Mr.  Matt.  France,  of  Colorado  Sprinj 
and  Mr.  B.  F.  Woodward,  of  Denver,  are  entitled  to  special  thanks 
their  exertions.  It  is  in  contemplation  to  taike  observations  from  1 
base  of  the  mountain,  as  well  as  the  summit,  during  a  period  sufficic 
for  useful  comparisons.  The  discussion  of  these  observations  will 
entered  upon  as  soon  as  is  practicable. 

The  system  of  thorough  inspection  of  each  station  by  officers  specia 
instructed  for  the  purpose,  alluded  to  in  the  last  annual  report,  has  b( 
continued,  experience  showing  it  to  be  indispensable.  First  Lie 
Charles  S.  Smith,  Fourth  United  States  Artillery,  acting  signaloffic 
continued  on  that  duty  from  October  last  until  April  5,  subsequen 
being  relieved  from  detail  with  this  office.  First  Lieut.  A.  W.  Gree 
Fifth  United  States  Cavalry,  acting  signal  officer,  has  been  during  t 
whole  year  engaged  in  inspection  duty,  to  the  manifest  benefit  of  1 
service.  Paper  17  shows  the  dates  at  which  sixty-four  separate  s 
tions  have  been  inspected  and  by  whom. 

The  reports  now  received  by  comity  of  Exchange  with  the  Dominion 
Canada  are  from  eleven  stations,  four  having  been  added  during  t 
year.  Betum  reports  are  telegraphed  to  Prof.  G.  T.  Kingston,  of  [ 
ronto,  chief  o^  the  meteorological  bureau  of  the  Dominion,  at  his 
quest.  Separate  reports  have  also  been  received  from  Prof.  Chai 
Smaliwood,  director  of  the  Montreal  Observatory.  Warnings  are  gi\ 
to  the  meteorological  bureau  of  the  Dominion  whenever  the  conditio 
known  at  this  office  are  such  as  to  indicate  unusually  dangerous  weatl 
on  the  lower  lakes  or  eastern  provincial  coasts,  in  a  manner  and  bj 
special  arrangement  of  cipher  agreed  upon.  The  immediate  value 
this  international  system  to  both  countries  is  now  frequently  sho? 
while  its  future  good  results,  political  and  practical,  will  increase 
time,  and  with  the  more  thorough  interchange  which  will  follow  the  < 
tension  of  both  services. 

After  much  delay  arrangements  have  been  completed  by  which  \ 
egraphic  reports,  regarded  as  essential  for  meteoric  indications,  i 
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There  are  seventv^^  ^  ^  ^r  ^^'*      ,,,,  -^^ ^/^^  seventy-eight  are 

andinregnlaro'    ^  ^e^/^*'^        ^^,,,/ J^V^/ong 

For  the  f  ,  ^<2;<;V;fe*>;'«seut  appropriations,  cannot 

atmoonhftT  ''''^*5S<i***^*  If/**  „/ tbese  stations. 

of  >roa^  V^  /V*   ;;vV^,W^^^S^^^  ^y  law  for  this  office  re- 

and  tw  ^^^^^^t^^^^^t^^^^^^^^^^^  contained  in  the  last  annual 

operaf  ^  ^%^^^%^'\''3^^^^^^  '^  ^^^^  adequate   compensation, 

Mitc^  f^^'^fV^  %ie^*^^  .i/f"^'^,/  i^r  Jjn  ainendment  of  section  19  of  the  act 

JuDP  i^*  ^Klt.  ^^t^n^^^^h  X  i^^>^t  L-Uaiiging  the  words  "  class  two  ^  to 

piey  ^^Jf-^V'^^It^^^  clerks  are  valuable.    Their  labori- 

of#  'yi/^^J^'''^S(?^^'^'^!^^^^^     be  estimated  by  reference  to  the  appro- 

^^'^v^|5J//'  ^i>^<»^"!**  {ju  rxiiniination  of  the  classification  of  clerks 
^\'^^'*f^li!^''  f'l]  Ft^l*^*^^jfth^  ^Vsir  l>(.^partraent,  it  is  ascertained  that  no 
,»/{"'; k^'^'^/^ti^'t'^'^'^^Vriind  equal  in  amount  to  those  i>erformed  by 

i*^i^^^^t  \n*^^^?^stil^^^^^'^^'^^^^^'^  ^^^  P^^^  ^^^  *^  ®^  small  a  rate  as 
f^^/ii*^^^^^f*k^^^^  [irii  fca  vearB  agOj  when  the  work  of  the  office  was 

f^ti  /'^rivrf^^^liu^I  tesHng  of  meteoric  instruments  for  the  purpose 
,ffii''"^>iri/?^'^''^Hjjtl^^^     liaa  becui  continued,  as  also  the  study  and  ex- 
^0^*-^  Ul^^^^^^le  iiJipioved  apparatus  for  the  equipment  of  stations. 
{e^^^\^i  i^f^\i\Tecon\hv^  river- gau^e^  devised  by  Second  Lieut.  D.  J. 
jTi^f'^f'^L^^^^^  r^rif^*^^^  *^*^^*'*'^'  especially  for  use  at  river-stations,  is  still 
Vii*^^,  ^'''j  g**  ii*  it^^^*  *^^'*^'  mov^  recently  devised  by  First  Lieut.  IL  H. 
CfP^te^^^^^  aL'tiiig  f^ignal  officer  and  assistant.    The  electrical  self- 
i>^^fjfiji**'*^tt4K!hniejit  to  the  anemometer,  devised  by  Lieutenant  Gib- 
C*  jtlJ^'C^jfoio  ailnpted  by  this  office,  has  been  improved  by  him, 
re^**  I'^^tV  a*l^^**^**^  ^^  electrical  maeliinery  connecting  it  with  the 
^f^lJa^*^^.^  tiy  wliicli  the  direction,  as  well  as  the  velocity,  of  the  wind 
iu*^    MtJ^^^'^^^^  given.    A  description  of  this  instrument  is  given  in 
^.  t  I'^^^i^    I.ieuteijiiiit  Giblum  hjiK  also  dtwised  a  self-recording  barome- 
puper  ''^^ctaations  of  which  are  recorded  continuously  by  means  of 
t^^  ^dtS'    ^^^^  instrument  has  advantages  in  simplicity  and  cheap- 
^^<rhe  instxument-room  at  this  office  has  been  under  the  general  charge 
r^'rst  Lieut.  H.  H.  C.  Dunwoody,  acting  signal-officer  and  assistant. 
^  net  '20  gives  a  detailed  report  of  the  instruments  compared  and  oor- 
Z^^ed  for  station-work,  and  tested  for  other  purposes  during  the  year, 
^be  telegraphic  service  connected  with  the  office  has  been,  since  Jan* 
^^ly  1st  last,  under  the  special  charjge  of  Mr.  James  A.  Swift,  electrician, 
^bose  duties  have  been  well  performed.    Seven  hundred  and  sixty- 
^bt  thousand  and  sixty-six  cipher  words  of  weather-reports  have  been 
,  received  by  telegraph  at,  and  three  hundred  and  nineteen  thousand 
jjine  hundred  and  ninety-two  sent  from,,  this  office  during  the  year. 
[i;bree  thousand  seven  humhrcd  and  twenty-one  telegraphic  messages, 
other  than  weather-reports,  but  connected  with  that  work,  have  also 
been  received,  and  three  thousand  four  hundred  and  eighty-six  sent* 
Sigbty-three  thousand  one  hundred  and  thirteen  mailed  reports  have 
been  examined  and  compared  with  telegraphic  copies,  and  filed  for 
faturo  reference.    The  auditing  of  the  bills  of  telegraph  companies  is 
also  under  the  supervision  of  the  electrician. 
In  the  regular  discharge  of  the  duties  of  the  office  three  telegraphic 
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now  receives  its  stated  reports  is  ninety-two,  of  which  seventy-eight  a 
the  regiUar  stations  in  the  United  States,  ^even  belong  to  the  Canadii 
system,  and  three  to  that  commenced  for  the  West  Indies. 

Applications  have  been  received  for  the  establishment  of  one  hundr 
and  forty-nine  stations,  which,  with  the  present  appropriations,  cann 
be  supplied.    Paper  25  exhibits  a  list  of  these  stations. 

The  number  of  observer-sergeants  on  duty  at  this  date  is  eighty-eigl 
The  assistants  to  observers  at  stations  number  ninety-three. 

Justice  to  the  two  civilian  clerks  provided  by  law  for  this  office  i 
quires  the  renewal  of  the  recommendation  contained  in  the  last  annu 
report,  that  they  should  receive  a  more  adequate  compensatic 
which  would  be  accomplished  by  an  amendment  of  section  19  of  the  s 
of  Congress  approved  March  3, 1863, changing  the  words  "  class  two" 
"  class  four."  The  services  of  these  clerks  are  valuable.  Their  labo 
ous  duties  can  to  some  extent  be  estimated  by  reference  to  the  appi 
priate  heads  in  Paper  8.  On  examination  of  the  classification  of  cler 
in  the  several  bureaus  of  the  War  Department,  it  is  ascertained  that 
duties  similar  in  character  and  equal  in  amount  to  those  performed  ] 
the  two  clerks  of  the  signal-service,  are  paid  for  at  so  small  a  rate 
that  provided  for  them  ten  years  ago,  when  the  work  of  the  office  w 
comparatively  small. 

The  comparison  and  testing  of  meteoric  instruments  for  the  purpc 
of  establishing  standards  has  been  continued,  as  also  the  study  and  c 
periment  to  provide  improved  apparatus  for  the  equipment  of  statioi 
An  electrical  self-recording  river-gauge,  devised  by  Second  Lieut.  D. 
Gibbon,  acting  signal-officer,  especially  for  use  at  river-stations,  is  st 
being  tested,  as  is  also  one  more  recently  devised  by  First  Lieut.  H.  ] 
C.  Dunwoody,  acting  signal-officer  and  assistant  The  electrical  se 
recording  attachment  to  the  anemometer,  devised  by  Lieutenant  Gi 
bon,  heretofore  adopted  by  this  office,  has  been  improved  by  hii 
through  the  addition  of  electrical  machinery  connecting  it  with  t 
wind- vane,  by  which  the  direction,  as  well  as  the  velocity,  of  the  wii 
is  continuously  given.  A  description  of  this  instrument  is  given 
Paper  7.  Lieutenant  Gibbon  has  also  devised  a  self-recording  baron 
ter,  the  fluctuations  of  which  are  recorded  continuously  by  means 
electricity.  This  instrument  has  advantages  in  simplicity  and  chea 
ness. 

The  instrument-room  at  this  office  has  been  under  the  general  char, 
of  First  Lieut  H.  H.  0.  Dunwoody,  acting  signal-officer  and  assistai 
Paper  20  gives  a  detailed  report  of  the  instruments  compared  and  c< 
rected  for  station-work,  and  tested  for  other  purposes  during  the  year. 

The  telegraphic  service  connected  with  the  office  has  been,  since  Ja 
nary  1st  last,  under  the  special  charge  of  Mr.  James  A.  Swift,  electrida 
whose  duties  have  been  well  performed.  Seven  hundred  and  sixt 
eight  thousand  and  sixty-six  cipher  words  of  weather-reports  have  bei 
received  by  telegraph  at,  and  three  hundred  and  nineteen  thousai 
nine  hundred  and  ninety-two  sent  from,' this  office  during  the  yet 
Three  thousand  seven  hundred  and  twenty-one  telegraphic  message 
other  than  weather-reports,  but  connected  with  that  work,  have  al 
been  received,  and  three  thousand  four  hundred  and  eighty-six  sei 
Eighty-three  thousand  one  hundred  and  thirteen  mailed  reports  ha 
been  examined  and  compared  with  telegraphic  copies,  and  filed  f 
future  reference.  The  auditing  of  the  bills  of  telegraph  companies 
also  under  the  supervision  of  the  electrician. 

In  the  regular  discharge  of  the  duties  of  the  office  three  telegrapl 
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iports  1  re  received  daily,  eacb  report  averaging  eight  handred  and 
xteen  cipher  words.  The  average  time  of  transmission  from  the  mo- 
ent  the  instruments  are  read  at  the  several  stations  until  the  reports 
'  those  observations  are  received  at  this  of&c6,  hos  been  eighty-flve 
inntes. 

The  office  has  still  to  regret  that  its  telegraphic  facilities  are  not  as 
>mplete  as  the  best  discharge  of  the  duties  in  its  care  would  require, 
he  hope  is  entertained  that  this  source  of  difficulty  will  be  removed. 
The  preparation  of  the  deductions,  known  as  the  Synopses  and  Proba- 
ilities,  from  the  meteoric  data  recorded  at  this  office,  and  the  editing  of 
le  regular  publications,  the  *•  Weekly  Weather  Chronicle,'^  "Monthly 
leather  Eeview,''  "  Synopses,  Probabilities,  and  Facts,"  have  been  dur- 
ig  the  year  in  immediate  charge  of  Prof.  Cleveland  Abbe,  assistant ; 
irst  Lieut.  Eobert  Craig,  acting  signal-officer  and  assistant;  Prof, 
hompson  B.  Maury,  assistant;  and  First  Lieut.  H.  H.  C.  Dun  woody, 
sting  signal-officer  and  assistant.  The  duties  have  been  performed  by 
lem  in  rotation,  each  having  care  of  the  preparation  of  the  deductions 
«•  the  period  of  one  month,  and  for  the  succeeding  month  supervising 
le  publications  above  mentioned.  The  services  of  these  officers  upon 
lese  and  other  special  details  assigned  them  have  been  marked  by 
ilelity. 

A  regular  course  of  study  and  practice  is  pursued  by  officers  at  this 
Hce  in  preparation  for  these  duties.  As  a  portion  of  this  course  the 
allowing  writings  are  required  to  be  carefully  read  in  the  order  named, 
iz :  Loomis's  Treatise  on  Meteorology  5  Practical  use  of  Meteorological 
eports  and  Weather-Maps ;  Instructions  to  Observer-Sergeants ;  Smith- 
mian  Directions  for  Meteorological  Observations;  Buchan's  Handy 
iook  of  Meteorology ;  Piddington's  Horn  Book ;  Bspy's  Philosophy  of 
terms ;  Fitz  Boy's  Weather-Book ;  Martin's  Eotary  Theory  of  Storms ; 
ey's  Laws  of  the  Winds ;  Espy's  First  Meteorological  Report ;  Espy's 
'ourth  Meteorological  Eeport.  In  connection  with  these  works,  and 
rference  had  to  others  in  the  library  of  the  office,  the  officer  is  required 
)  make  studies  of  the  daily  weather-maps  noting  thereon  the  atmos- 
heric  conditions  as  indicated  by  the  reports,  with  the  variations  in 
ressure,  temperature,  humidity,  wind-direction,  &o.,  and  the  consequent 
lianges  as  exhibited  from  day  to  day.  The  study  of  text-books  and 
ublications  oa  the  subject  of  meteorology  is  not  considered  sufficient 
)r  purposes  of  the  education  in  view,  without  constant  comparison  of 
le  reports  in  their  sequence,  and  the  charting  of  them  as  received,  with 
le  advice  and  correction  of  officers  experienced  in  the  duty.  The  chart- 
ig  of  weather-maps  is  thus  practiced  until  the  officer  becomes  thor- 
nghly  familiar  with  the  process,  after  which  the  preparation  of  deduc- 
ons  from  the  tri-daily  reports  is  commenced  and  made  a  continuous 
budy.  Special  attention  is  given  to  the  subject  of  cautionary  signals, 
ith  reference  to  the  direction  and  velocity  of  wind  considered  danger- 
us  at  the  various  cautionary-signal  stations. 

The  tri-daily  Synopsis  and  Probabilities  have  been  issued  from  this 
ffice  in  the  manner  explained  in  previous  reports  with  unfailing  regu- 
irity  at  10.30  a.  m.,  6.30  p.  m.,  and  1  a.  m.,  daily,  no  case  0^  omission  or 
arious  delay  having  occurred  during  the  year. 

The  display  of  bulletins  and  weather-charts  at  stations,  the  supply  of 
rompt  and  gratuitous  information  to  the  press,  and  the  exhibitions  at 
esignated  stations  of  day  or  night  signals  at  times  of  supposed  special 
anger,  have  been  continued.  The  total  number  of  tabulated  bulletins 
jsued  and  distributed  at  the  several  lake,  sea-coast,  and  river  ports,  and 
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inland  cities  have  been  one  hundred  and  forty-three  thousand  and  nine 
ty-seven,  excluding  the  special  river-bulletins,  which  have  amounted  t 
twenty-three  thousand  two  hundred  and  ten^  The  total  number  c 
weather-charts  issued  and  distributed  has  been  three  hundred  an 
twenty  thousand  seven  hundred  and  seventy,  and  the  press-reports  (e3i 
elusive  of  the  publication  of  the  Synopses  and  Probabilities)  have  beei 
twenty-three  thousand  two  hundred  and  twenty-four. 

The  attention  of  the  office  has,  during  the  past  year,  been  frequent! 
directed  to  the  fact  that  the  publication  of  the  deductions  known  a 
Probabilities  alone,  as  given  in  many  of  the  journals,  is  not  a  sufficien 
exhibit  of  the  data  supplied.  It  ought  to  be  understood  that  these  dc 
ductions  given  alone  constitute  but  an  inferior  portion  of  the  informs 
tion  fui-nished.  The  plan  of  the  office  has  been,  from  the  beginning,  t 
publish  for  public  use,  and  tri-daily,  four  principal  papers :  1st.  Th 
tabulated  bulletins,  exhibiting  tri-daily  the  observations  as  read  at  eac 
station^  2d.  A  chart  presenting  these  data  chartographically ;  3d.  1 
Synopsis ;  and  4th.  A  Probability.  Each  of  these  papers  ought  to  b 
read  with  reference  to  the  others,  and  if  such  reading  is  made  with  th 
use  of  local  instruments  and  some  knowledge  of  meteoric  laws,  it  wil 
be  found  that  the  instances  are  few  in  which  important  meteoric  change 
occur  without  some  warning  given  of  theip  approach.  The  tabulatei 
bulletins  are  prepared  for  the  press  at  most  of  the  principal  cities.  Th 
Synopsis  is  invariably  transmitted  to  the  several  press  associations 
together  with  the  Probabilities,  the  former  condensing  the  facts  upoi 
which  the  opinions  stated  in  the  latter  are  based.  The  publicatioi 
of  the  Probabilities  alone  causes  the  forecasts  to  appear  as  mere  oracles 
and  not,  as  they  are  designed  to  be,  scientific  inferences  or  deduction 
from  meteorological  data  actually  recorded. 

The  office  has  continued,  under  the  direction  of  the  Secretary  of  Wai 
its  exertions  to  solve  for  the  special  benefit  of  agricultural  interests  th 
problem  of  giving  promptly  the  information  contained  in  the  daily  weathei 
reports  to  the  many  farming  and  other  communities  not  now  reached  b; 
telegraph,  and  for  which  the  copies  published  by  the  press  do  not  arrivi 
in  time  for  use.  The  plan  adopted  has  been  to  divide  the  territory  of  tb 
United  States  into  districts,  eacli  district  having  a  distributing  point  a 
or  near  the  center,  from  which  two  printed  copies  of  the  Synopses  an< 
Probabilities  are  forwarded  by  mail  to  all  post-offices  within  the  district 
and  which  can  be  reached  by  rail,  steamer,  or  mail-coach  by  4  p.  m.  o 
the  same  day.  These  reports  are  designed  to  exhibit  the  probable  coe 
dition  of  the  weather  in  the  district,  including  not  only  notice  of  storm 
generally  considered  dangerous,  but,  when  possible,  giving  indicatioi 
of  dry  weather,  light  rain,  extremes  of  temperature,  and  frost. 

On  December  7  last  a  request  was  made  by  the  Chief  Signal-Officer  t( 
the  honorable  the  Postmaster-General,  with  the  approval  of  the  honora 
ble  the  Secretary  of  War,  for  his  favorable  action  upon  the  plan  indi 
cated^  and  was  responded  to  by  the  Postmaster-General  on  Decembe 
11,  with  assurance  of  the  co-operation  of  the  Post-Office  Department 
and  the  information  that  he  had  issued  an  order  instructing  all  post 
masters  receiving  the  above-mentioned  reports  by  mail  to  post  them  im 
mediately  in  the  frames  supplied  for  that  purpose  by  this  office.  Si 
soon  as  the  necessary  arrangements  could  be  made,  the  plan  went  inti 
operation.  The  following  list  shows  the  stations  taken  up  as  distribut 
ing  points,  the  time  when  the  special  work  commenced  at  each,  andthi 
number  of  post-offices  supplied  from  it. 
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Station. 


1.  Washington  . 

2.  New  York... 
1  Cincinnati  . . 

4.  Chicago 

5.  Detroit 

5.  Boffalo , 

7.  Bofiton 

B.  Sprinfrfleld.. 

9,  MemphiH 

a.  New  Orleans 

1.  Pittsburgh  - 

2.  Saint  Louis  . 
}.  Montgomery. 

4.  Kashrille 

5.  Bangor 


Commenced. 


Jannary 

February 

April 

Jnne 

July 

July 

July 

July 

Angnst 


3,1873 
85,1873 

7.1873 
14,  1873 
21, 1873 
25.1873 
15. 1873 
28. 187:  J 
25. 1873 


SeptJ'mber  15, 1H73 
October  1, 1873 
September  1, 1873 
Stpteiuber  20,  V873 
September  4, 18r3 
September  30, 1873 


Number  of 

offices 
supplied. 


146 

607 

753 

708 

337 

153 

403 

71 

59 

30 

298 

435 

45 

96 

160 


ThecorrespondeDce  on  this  subject  is  contained  in  Paper  21,  to  which 
8  attached  a  chart  exhibiting  the  distributing  districts  contemplated, 
LS  well  as  those  established.  The  co-operation  of  the  War  and  Post- 
)flace  Departments  thus  described  now  provides  for  the  regular  distri- 
mtiou  daily  of  eight  thouj^and  nine  hundred  and  eighty  two  copies  of 
he  weather  report  to  four,  thousand  four  hundred  and  ninety  one  dif- 
erent  post-offices,  and  will  still  be  extended  as  rapidly  as  possible.  The 
rhole  number  of  these  special  bulletins  printed  and  distributed  is  eight 
lundred  and  ninety-five  thousand  and  fourteen.  The  Synopses  and 
Probabilities,  as  deduced  from  the  midnight  observations,  are  tele- 
:raphed  at  once  from  the  central  office  at  Washington  to  each  of  the 
listributing  stations,  and  there  printed  in  large  type  by  the  enlisted 
aen  of  the  signal-service,  addressed  to  the  several  postmasters,  and 
lailed  according  to  a  systematic  arrangement,  which  takes  advantage 
f  every  moment  to  reach  each  point  with  the  greatest  speed.  The  suc- 
ess  already  attained  in  the  practical  working  of  this  plan,  and  the  ob- 
ious  satisfaction  it  has  given  to  the  public,  should  be  a  subject  of 
ratification  to  the  War  and  Post-Office  Departments,  as  it  is  to  this 
ffice.  The  thanks  of  the  Department  are  due  the  honorable  the  Post- 
laster  General  for  the  facilities  furnished,  and  under  him  to  Mr.  George 
L  Bangs,  superintendent  of  the  railway  mail-service,  for  his  personal 
.8  well  as  official  assistance.  By  the  different  modes  of  publication 
dopted  for  the  8er\ice,  each  of  which  has  been  arranged  with  definite 
►urpose,  and  including  that  had  through  the  public  press,  it  is  estimated 
hat  the  information  emanating  from  ihis  office  reaches  daily  one-third 
f  the  households  in  the  United  States. 

For  the  purpose  of  rendering  the  office  better  acquainted  with  the 
^ants  of  the  agricultural  community,  many  agricultural  societies  have,  at 
he  request  of  the  Chief  Signal-Officer,  appointed  permanent  committees 
0  correspond  and  confer  with  the  office.  One  hundred  and  seventeen 
f  these  organizations  are  now  in  correspondence,  (Paper  22,)  and  notice 
las  been  given  by  others  that  committees  will*  soon  be  appointed  by 
hem.  A  fist  of  similar  committees  appointed  by  the  boards  of  trade  and 
hambers  of  commerce,  forty-four  in  number,  is  in  Paper  23. 

It  has  been  a  duty  of  the  office  to  publish  the  information  obtained 
>y  it  in  the  form  of  collated  statistics.  The  Weekly  Weather  Chronicle, 
rhich  was  briefly  alluded  to  in  the  last  annual  report  as  commenced, 
las  been  enlarged  and  improved. '  Each .  copy  exhibits  a  general  sum- 
aary  of  the  meteoric  changes  over  the  whole  region  from  which  reports 
re  received,  during  the  seven  days  previous  to  the  day  of  publication, 
20w 
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as  well  as  for  each  separate  day.    A  special  leference  is  made  to  t 
river- reports.     (Paper  24), 

During  the  yeiir  nipe  thonsaud  four  huiidre<l  and  two  copies  have  be 
gratuitously  tlistributed  to  committees  of  agricultural  societies  a 
boards  of  trade,  to  scientific  persons  in  this  country  and  abroad,  and 
the  press. 

The  Monthly  Weather  Review,  the  publication  of  which  was  co 
menced  in  January  last,  reviews  the  fa<!t«  for  each  month  concernii 
storms,  winds,  rain-fall,  air,  river,  and  ocean  temperatures,  and  the  ri 
and  tall  of  rivers.  It  is  accompanied  with  charts  showing  the  tracks 
low  barometric  i>resaure,  the  isobars,  isotherms^  and  prevailing  win 
for  the  month.  The  number  of  copies  of  this  publicntion  issued  duri 
the  year  has  been  six  thousand  seven  hundred  and  ninety -six.  Paf 
25  includes  the  reviews  issued  since  the  date  of  the  last  annual  report 

The  Daily  Bulletin  has  been  prepared  as  a  monthly  publication  1 
each  month,  from  and  including  September,  1872.  Each  volume  ( 
hibits  the  several  reports  from  synchronous  observations  at  the  vario 
stations  at  the  regular  hours,  viz,  7.35  a.  m.,  4.35  p.  m.,  and  11  p.  i 
Washington  mean  time,  with  the  weather-chart  on  a  reduced  scale  i 
each  'observation  in  immediate  connection  not  only  with  the  S 
Dopsis  and  Probabilities  issued  for  each  observation,  but  the  *'  Fact 
sncceeding  the  latter  being  collated  in  detail  from  the  reports 
the  observers  made  at  the  next  regular  observation  following  t 
issue  of  each  Probabilities.  This  publication  exhibits  the  data  up< 
which  this  office  has  been  com|)elled  to  act  in  making  its  tri-daily  a 
nouncements,  and  presents  for  general  nse  the  inforniation  gat  here 
This  work  is  not  only  a  contribution  of  data  valuable  to  meteoric  scienc 
but  aims  to  show  impartially  and  in  detail  the  successes  and  failures 
the  office. 

The  publications  of  the  office  thus  referred  to  amount  in  the  com 
of  the  .year  to  many  volumes.  The  scope  of  an  annual  I'eport  permi 
this  brief  reference  to  them  only. 

At  the  request  of  Prof.  Spencer  F.  Baird,  United  States  comm 
sioner  of  fish  and  fisheries,  the  work  of  the  observers  at  the  statio 
favorably  located  for  the  purpose  has  been  increased,  by  requiring  c 
servations  to  be  taken  daily  of  the  water  temperatures  in  the  differe 
rivers  and  harbors.  The  reports  of  these  observations  are  made  on 
special  form,  (Paper  24.)  These  reports  have  not  yet  been  continm 
sufficiently  long  to  permit  of  safe  deductions,  but  promise  to  have  us 
ful  results  in  the  solution  of  problems  beyond  the  important  objects 
pisciculture  throughout  the  United  States  for  which  they  were  at  fii 
instituted. 

An  additional  duty  was  imposed  upon  the  Secretary  of  War  by  tl 
provision  of  the  act  of  Congress  approved  March  3,  1873,  entitled— 

An  act  makioc  appropriations  for  snndry  civil  expenses  of  the  Government  for  the  fiscal  year  endj 
Jane  tfairtit'tb.  eighteen  hundred  and  aereDtyfoar,  and  fur  other  purposes,  as  follows : 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  qf  the  United  States  of  Amer\ 
in  Congnns  as»eitkhle^  That  the  followiug  sums  be,  and  the  same  are  hereby,  approp 
ateil  for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtiel 
eighteen  hundred  and  seventy-four,  namely  : 

•  ••*••*•• 

For  contiuJ?enc^e8  of  life-saying  stations  on  the  coast  of  the  United  States,  fiffce 
thonsand  dollars.  And  that  the  l^ret^ry  of  War  be  and  hereby  is  anthorized  to  \ 
tablish  signal-stations  at  light-houses,  at  sndh  of  the  life-saving  stations  on  the  la 
or  sea  coasts  wa  may  be  suitably  located  for  that  purpose,  and  to  connect  the  same  wi 
such  pointa  as  may  be  neceasary  for  the  proper  discharjije  of  the  signal-service  by  mea 
of  a  suitable  telegraph  line  in  cases  where  no  lines  are  in  operation,  to  l)e  constructs 
maintained,  and  worked  under  the  direction  of  the  Chief  Signal-Officer  of  the  Army, 


Digitized 


by  Google 


CHIEF   SIGNAL-OFFICER.  307 

e  Secretary  of  War  and  the  Secretary  of  the  Treasury  ;  and  the  use  of  the  life-sav- 
g  stations  as  sigoal-statioDs  shall  be  subject  to  such  regulatious  as  may  be  agreed 
»ou  by  said  officials ;  and  the  sum  of  thirty  thousand  dollars  is  hereby  appropriated 
carry  iuto  efltMst  this  provision. 

In  discharge  of  this  duty  a  telegraph  line  has  been  completed  ten 
iles  in  length,  from  Seaville  to  Peck's  Beach,  N.  J.,  connecting  at  Sea- 
lie  with  the  line  of  Western  Union  Telegraph  Company.  The  mate- 
al  is  ready,  and  the  work  is  in  progress  on  the  construction  of  a  line 
om  Sandy  Hook  to  Barnegat  Inlet,  N.  J.,  a  distance  of  fifty  miles,  con- 
?ctiug  with  the  Western  Union  line  at  Long  Branch.  These  connec- 
ons  will  allow  of  signals  being  displayed  at  the  life-saving  stations  es- 
^blished  at  Sandy  Hook,  Long  Branch,  Barnegat,  Atlantic  City,  Peck's 
each,  and  Cape  May.  The  plan  in  contemplation  proposes  the  estab- 
lihment  of  sigualstations  at  life-saving  stations  and  light-houses  along 
le  ocean-coast  of  New  Jersey,  from  Sandy  Hook  to  Cape  May,  at  dis- 
inces  of  twenty-five  miles  from  each  other.  A  line  is  in  process  of 
ection  from  the  village  of  Rockport,  Mass.,  to  Thatcher's  Island  light- 
ause,  a  distance  of  three  miles  and  a  half,  of  which  one  mile  and  a 
alf  will  be  cable. 

A  line  connecting  the  stations  at  life-saving  stations  and  lighthouses 
ong  the  coast  from  Norfolk,  Va.,  to  Cape  Hatteras,  N.  C,  a  distance 
■.  one  hundred  and  thirty-seven  miles,  and  on  one  of  the  most  danger- 
is  coasts  of  the  United  States,  is  in  construction.  It  is  expected  that 
le  above-mentioned  lines  will  be  completed  during  the  present  year, 
ttention  is  invited  to  the  fact  tbat  the  whole  work  now  done  in  the 
•ection  of  these  lines,  and  to  be  done  hereafter  in  operating  them,  has 
?en  done  and  is  to  be  done  by  the  officers  and  men  of  the  signal'Serv- 
e  of  the  Army.  By  no  other  agency  could  so  large  an  amount  of  line 
)  situated  be  constructed  with  the  small  appropriation  provided. 
It  is  not  necessary  to  dwell  upon  the  benefits  to  result  from  the  work 
r  the  stations  thus  provided  for.  Not  only  will  the  meteoric  informa- 
on  regularly  received  be  greatly  increased  in  amount  and  value  by  that 
iken  on  the  sea  coast  and  at  the  aetual  sea  level ;  but  storm-warnings 
isible  at  a  sufficient  distance  from  shore  to  allow  often  of  the  proper 
cans  to  be  taken  for  safety,  can  be  given  to  vessels  approaching  dan- 
erous  coasts,  while  on  the  occurrence  of  inevitable  disaster  assistance 
in  be  summoned  at  once  from  the  neighboring  lite-saving  stations, and 
[formation  regarding  the  occurrence  be  transmitted  to  underwriters 
ad  others  interested.  Communication  can  readily  be  held  by  signal 
Qd  telegraph  with  vessels  of  the  naval  and  merchant  marine  from 
Washington  and  from  other  cities,  and  the  coast  will  be  provided  with 
vidette  system,  invaluable  in  time  of  possible  war.  The  expense  of  se- 
aring these  advauUiges  to  the  country  is  comparatively  trilling,  the 
l)server-sergeant  of  the  signal-service  at  each  station  being  charged 
ith  the  telegriiphic  operations,  and  the  necessary  lines  being  con- 
jructe<l,  maintained,  and  worked  under  the  direction  of  the  Ciiief  Sig- 
al-Officer  by  enlisted  men  of  the  signal-service.  It  is  to  be  hoped  that 
ongiess  will,  by  future  appropriation,  allow  the  extension  of  this  spe- 
ial  work  to  the  lake  and  sea  coasts,  where  the  life-saving  and  light- 
ouse  systems  are  deemed  necessary,  affording  thus  coast-service  un- 
aralleled  in  the  world.  The  thanks  of  the  Chief  Signal-Officer  are  due 
>  Mr.  S.  I.  Kimball,  the  chief  of  the  Revenue-Marine  Bureau,  who  has 
^ndered  rooms  in  each  of  the  selected  station-houses  of  the  life-saving 
jrvice  for  the  observer-sergeant  of  the  signal-service,  and  has  provided, 
y  the  erection  of  a  flag-staff  on  the  new  buildings,  for  the  proper  dis- 
lay  of  signals. 
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At  the  request  of  Hon.  Francis  4.  Walker,  Superintendent  oi 
United  States  Census,  for  the  contribution  by  this  oflSce  of  char 
form  part  of  the  statistical  atlas  of  the  United  States,  the  coiupih 
of  which  is,  by  law,  in  his  charge,  such  are  now  in  course  of  pre] 
tion,  showing,  for  the  year  1872-73,  the  following  meteorological  del 
viz:  The  isobaro  metric  lines;  the  number  of  times  each  directic 
wind  is  recorded ;  the  average  hourly  velocity  of  each  wind ;  the  n 
mum  recorded  velocity  of  each  wind;  the  total  annual  movement  oi 
wind ;  the  distribution  of  storms  or  storm  frequency. 

While  responding,  when  possible,  to  all  requests  made  for  statis 
and  other  information,  the  thanks  of  the  Chief  Signal-Officer  mus 
rendered  to  injtny  scientists,  in  this  country  and  abroad,  for  their  \ 
able  assistance.  Especial  acknowledgment  is  to  be  made  to  Prof,  t 
Tyndall,  of  the  Royal  Institution,  London  ;  Sir  William  Thomson, 
feasor  of  natural  philosophy  in  the  University  of  Glasgow  ;  Dr.  P 
Patterson,  of  San  Antonio,  Tex. ;  Rev.  James  Rankin,  D.  D.,  presi 
of  Hobart  College,  Geneva,  K  Y. ;  and  Mr.  M.  F.  Stevenson,  Gai 
ville,  Fla.,  have  contributed  regular  or  occasional  reports  of  value, 
agent  of  the  Pacjific  Mail  Steamship  Company  at  New  York  has 
warded  a  large  number  of  marine  records  on  forms  furnished  by 
office,  and  since  July,  1872,  regular  monthly  meteoric  reports  have  I 
received  from  the  commanding  officer  of  the  United  States  receiv 
ship  Vermont,  stationed  at  the  Brooklyn  navy-yard.  Capt.  J.  Sangi 
of  the  bark  Express,  of  Annapolis,  Nova  Scotia,  has  presented  a  log- 1 
showing  records  of-  voyages  from  June,  1872,  to  February,  1873, 
one  hundred  and  thirty-eight  logs  of  vessels  have  been  collected  by 
observer-sergeants  stationed  along  the  Atlantic  and  Pacific  coasts 
procuring  which  the  sergeants  at  Wilmington,  N.  C,  and  San  Franci 
Cal.,  have  been  most  active.  It  is  much  to  be  regretted  that  so  fe' 
the  forms  prepared  for  the  purpose  of  being  filled  up  with  report 
observations  macfe  at  sea,  and  widely  distributed,  have  yet  beeu 
turned  to  this  office.  The  accurate  reports  of  storms  on  the  ocej 
whether  passing;  from  or  advancing  upon  the  coasts  of  the  United  Sta 
are  of  much  importance  for  study,  even  when  not  in  time  for  immed 
deductions. 

An  interesting  contribution  to  meteoric  knowledge,  prepared  by  I 
C.  Abbe,  assistant,  from  the  records  of  the  office,  will  be  found  in  Pi 
32,  showing  a  chronological  list  of  the  auroras  observed  at  tberespec 
signal  service  stations  Irom  November  11, 1870,  to  July  31,  1873,  in 
sive. 

On  June  12, 1871,  Observer-Sergeant  Frederick  Meyer,  Signal-Serv 
United  States  Army,  was,  at  the  special  request  (approved  by  the  i 
retaries  of  War  and  of  the  Navy)  of  Capt.  C.  F.  Hall,  commander  of 
north  polar  expedition,  authorized  by  Congress,  ordered  to  repori 
him  for  duty  in  connection  with  that  expedition  with  a  complete  se 
meteorological  instruments  and  signal  equipments  furnished  by 
office.  The  orders  and  instructions  of  Sergeant  Meyer,  and  a  rej 
prepared  by  him  since  his  return,  are  included  in  Paper  27. 

The  following  table,  prepared  by  t'irst  Lieut.  Robert  Craig,  act 
signal-officer  and  assistant,  gives  the  lowest  observed  readings  of 
low  barometers,  with  number  of  areas  traced  for  each  month,  from 
tober  1,  1872,  to  September  30j  1873,  inclusive : 

Oct.,     1872,  eight  areas  of  low  barometer,  varying  from 29.35  to  2 

Nov.,    1H72,  Dine  areas  of  low  barometer,  varying  from 29.08  to  2 

Dec.,     Ih72,  twelve  areas  of  low  barometer,  varying  from 29.17  to  2 

Jan.,     1873,  ten  areas  of  low  barometer,  varying  from ^ 29.07  to  2 


Digitized 


by  Google 


CHIEF    SIGNAL-OFFICER.  309 

>b.,     1873,  nine  areas  of  low  barometer,  varying'  from 29.04  to  29.49. 

arch,  1873,  eleven  areas  of  low  barometer,  varying  from 28.80  to  29.52. 

)ril,    1873,  ten  area.s  of  low  barometer,  varying  from 29.27  to  29.62. 

txy,     1873,  nine  areas  of  low  barometer,  varying  from 29.28  to  29.63. 

ine,    1873,  ten  areas  of  low  barometer,  varying  from  29.26  to  29.95. 

ily,     1S73,  thirteen  areas  of  low  barometer,  varying  from 29.44  to  29.68. 

ig.,    1873,  twelve  areas  of  low  barometer,  varying  from 29.49  to  29.79. 

pt.,    1873,  eleven  areas  of  low  barometer,  varying  from 29.21  to  29.76, 

The  charts  appropriate  to  these  areas  will  be  fouud  among  thos  at- 
^ched  to  Paper  25. 

As  the  severe  storms  of  the  14th  August,  in  New  Jersey,  and  the 
l:th  and  25th  of  the  same  month,  in  Nova  Scotig*,  were,  from  the  want 
'  staticms  at  requisite  points,  and  also  from  temporary  failure  of  the 
ilegraph,  not  fully  presented  for  study  in  the  regular  tri-daily  maps  of 
lis  office,  and  yet  possessed  features  worthy  of  special  attention,  Pro- 
ssor  Abbe,  assistant,. was  directed  to  collate  in  reference  to  it  such 
formation  as  could  be  obtained  from  the  logs  of  vessels  and  similar 
mrces.  The  detailed  results  of  his  work  are  given  in  Paper  28. 
Both  of  these  storms  had  their  origin  and  much  of  their  course  beyond 
le  limits  of  the  United  States,  and  beyond  the  scope  of  the  ob'serva- 
ous  taken  at  the  regularly -established  stations.  Tbe  presence  of  sim- 
ar  cyclones  passing  near  the  coasts  of  the  United  States,  and  which 
-e  likely  to  be  encountered  by  vessels  sailing  from  the  sea-coast  ports, 
ill,  it  is  hoped,  .be  recognizable  by  the  observations  to  be  taken  at  the 
ries  of  stations  now  in  process  of  establishment  at  the  life-saving  sta- 
ins along  the  coasts.  The  telegraphic  communication  to  be  estab- 
$hed  with  the  Bermuda  Islands  will  be  of  utility  in  this  connection. 
A  valuable  report  by  Prof.  I.  A.  Lapham  upon  disiisters  to  ship- 
ng  upon  the  great  Americ  m  lakes,  from  the  1st  of  January  to  the  1st 
'  September,  1873,  is  hereto  annexed,  as  Paper  29. 
On  May  26,  last,  Observer-Sergeant  James  Mackintosh,  Signal-Ser- 
ce.  United  States  Army,  was  ordered  to  proceed  to  the  district  trav- 
sed  by  the  violent  tornado  which  passed  through  Iowa  and  Illinois  on 
ay  22,  and  to  make  a  full  report  of  its  origin,  path,  and  attendant 
lenomena.     (Paper  30.) 

The  storm  of  April  14-18  presented  features  of  peculiar  interest.  A 
ascription  of  the  storm,  with  charts  of  its  course  as  traced,  prepared 
7  Observer-Sergeaut  Tlieodore  Smith,  Signal-Service,  Uuited  States 
rmy,  is  herewith,  (Paper  31.) 

The  stations  on  the  sea  and  lake  coasts,  especially  designated  as 
LUtionary-signal  stations,  at  which  the  display  of  signals  is  ordered  for 
e  benefit  of  commerce,* are  the  following,  thirty  in  number,  viz:  New 
rleans.  Mobile,  Jacksonville,  Savannah,  Charleston,  Wilmington,  N. 
,  Norfolk,  Cape  May,  Baltimore,  New  York,  New  Haven,  New  London, 
''ood's  Hole,  Boston,  Portland,  Me.,  p]astport,  Oswego,  Rochester,  Buf- 
lo,  Erie,  Cleveland,  Toledo,  Detroit,  Alpena,  Grand  Haven,  Chicago, 
ilwaukee,  Escanaba,  Marquette,  and  Du  Luth. 

During  the  year  orders  have  been  issued  for  the  display  of  the  caution- 
y  signals,  described  in  previous  reports,  in  anticipation  of  eighty-eight 
•obable  storms.  In  seventy  cases  the  storms  anticipated  manifested 
eir  effects  at  one  or  more  of  the  stsitions  at  which  the  signals  were 
dered  ;  the  signals  thus  giving  warning  to  shipping  and  other  inter- 
ts  which  would  otherwise,  perhap.s,  have  been  dangerously  exposed. 
The  order  for  each  cautionary  signal  is  special,  and  issued  under  the 
llowing  rules :  The  display  is  ordered  at  a  signal-station  whenever  the 
Beer  in  charge  of  that  duty  considers  it  probable  that  there  will  be 
[perienced  within  twelve  hours  at  that  stiition,  or  within  one  hundred 
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miles  thereof,  and  on  any  navigable  stream,  a  wind  dangerous  to  na^ 
gation.  Dangerous  winds  on  the  navigable  waters  are,  for  the  order 
question,  considered  to  be  those  reaching  a  velocity  of  twenty-five  rail 
per  hour,  as  registered  by  the  anemometer  on  the  land,  provided  th 
the  temperature  be  decidedly  above  freezing.  For  temperature  decided 
below  freezing,  and  for  foggy  weather,  winds  are  to  be  considered  da 
gerous  when  the  velocities  are  registered  so  low  as  twenty  miles.  Tl 
direction  of  the  wind  is  not  taken  into  consideration  for  the  presei 
If  at  the  tri-daily  report  next  following  the  ordering  of  the  signals 
appears  that  the  danger  is  not  so  imminent  as  was  apprehended,  tl 
signal  is  to  be  ordered  down.  It  is  not  to  be  displayed  for  an  inde 
nitely  long  time.  The  immediat-e  area  referred  to  by  the  respecti' 
cautionary  signals  is  as  defined  on  the  map  of  cautionary-signal  statio 
at  the  office  of  the  Chief  Signal-Officer,  which  may  be  generally  describi 
as  a  circle,  with  a  radius  of  one  hundred  miles,*the  station  being  tl 
center^  When  any  warning  is  given  for  points  upon  the  lakes,  the  oth 
lake  stations  are  notified  of  the  warning.  Each  station  is  also  uotifii 
when  the  signals  are  ordered  down  at  any  other  station. 

As  in  preceding  years,  where  there  has  been  errOr  of  display  it  h 
been  on  the  side  of  caution.  While  on  occasions  the  signals  orders 
may  have  proved  unnecessary,  and  are  so  reported  unverified,  on  t 
other  hand  no  extensive  storm  has  occurred  in  the  regions  included 
the  system  of  cautionary  signals  without  warnings  of  its  approach  ha 
ing  been  displayed  in  at  least  part  of  its  course.  While  neither  the  i 
dications  upon  which  signals  are  certainly  to  be  displayed,  nor  modes 
verifying  the  display,  have  been  as  yet  accurately  arrived  at,  the  publ 
confidence  exhibited  in  the  heed  given  to  the  warnings  when  they  a 
shown^has  evidenced  their  general  utility. 

Pursuant  to  the  arrangements  with  Prof.  (r.  T.  Kingston,  of  Toroni 
chief  of  the  Dominion  Meteorological  Bureau,  to  which  reference  w 
made  in  the  last  annual  report,  forty  dispatches,  giving  warning  of  a 
preaching  storms,  have  been  sent  to  the  Bureau  under  his  charge. 

The  geographical  divisions  and  subdivisions  of  the  United  States 
reference  to  which  meteoric  phenomena  are  considered,  and  which  a 
referred  to  in  the  preparation  of  Synopses  and  Probabilities,  are  as  t\ 
fows : 

DIVISIONS. 


1.  Pacific  States.  |     6.  Lake  Region 

2.  Extreme  North  west.  I     7.  Middle  States. 

3.  Northwest. 

4.  Southwest. 

5.  Sontliern  States. 


8,  New  England  States. 

9.  Saint  Lawrence  VaUey. 


SUBDIVISIONS. 


1.  Miasonri  Valley. 

2.  Upi)er  Mississippi  Valley. 

3.  Lower  Mississippi  Valley. 

4.  Ohio  Valley. 

5.  Western  Gulf. 


6.  Eastern  Gulf. 

7.  Upper  Lakes. 

8.  Lower  Lakes. 

9.  South  Atlantic. 
10.  Middle  Atlantic. 


A  chart  illustrating  th^  territorial  limits  of  each  of  these  divisio 
and  subdivisions  is  hereto  attached.    (Paper  32.) 
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The  percentage  of  verification  for  each  geographical  division  or  sub- 
ivision  named  has  been  for  the  year  as  foUows: 

Ohio  Valley 76.42 

Western  Gulf 74.40 

Upper  Lakes 75. 25 

Northwest 74.00 


ew  England 81.50 

iddleStates 81.17 

3uth  Atlantic 79.92 

ower  Lakes 78,90 

astern  Gulf 77.16 


These  percentages  have  been  obtained  by  a  careful  analysis  of  the  de- 
uctions  as  announced  each  day  for  each  geographical  division  or  sub- 
ivision  mentioned,  and  the  comparison  of  them  with  the  fajBts  subse- 
nently  obtained  from  the  weather-reports  for  that  date.  A  numerical 
alue  m  given  each  item,  as  temperature,  pressure,  wind-direction,  &ic., 
lentioned  in  each  deduction  and  verified  ;  the  sum  of  these  values 
ivided  by  the  number  of  deductions  exhibiting  the  average  of  verifica- 
ion  for  any  period  with  approximate  accuracy. 

The  aggregate  percentage  of  verification  ranges  higher  in  New  En- 
land,  the  Middle  States,  the  South  Atlantic,  and  the  Lower  Lake 
^gion,  than  in  the  West,  Southwest,  and  Northwest. 

With  a  more  rigid  and  scrutinizing  mode  of  calculation  than  was 
efore  adopted,  the  percentages  have  improved  upon  those  of  the  pre- 
Bding  year ;  the  analysis  of  the  year's  work  iudiciiting  at  once  the  wisdom 
F  increasing  the  number  of  stations  and  the  regions  in  which  they 
[lould  be  established.  The  percentage  of  verifications  for  each  district 
xhibits  a  proportion  to  the  number  of  stations  from  which  reports  bav- 
\g  reference  to  the  atmospheric  conditions  in  the  district  under  consid- 
ration  have  been  received.  It  is  thus  to  a  certain  extent  mathematically 
emonstrated  that  the  rules  applied  for  the  deductions  of  the  forecasts 
re  practically  correct,  and  that  with  increasing  facilities|the  percentage 
f  verifications  can  be  annually  increased.  It  is  not  known  that  a  demon- 
fcration  of  this  character  has  been  before  attained. 

In  pursuance  of  invitations  issued  by  the  Austrian  government,  a 
ingress  of  persons  charged  with  meteoric  duties  was  convened  in 
lenna  in  the  month  of  September  last,  at  which  the  Chief  Signal- 
officer  was  present  under  instructions  from  the  Secretary  of  War.  The 
roceedings  of  this  congress  cannot  fail  to  be  of  importance  as  tending 

>  establish  a  uniformity  in  methods  of  conference  and  of  action.  The 
pportunities  it  afforded  of  personal  meeting  and  observation  among  the 
?presentative8  from  different  countries  must  be  productive  of  beneficial 
BFects.  The  concurrence  of  the  congress  by  a  unanimous  vote  in  a 
ro|>osition  to  the  effect  that  it  is  desirable,  with  a  view  to  their  ex- 
bauge,  that  at  least  one  uniform  observation  of  such  character  as  to  be 
litable  for  the  preparation  of  synoptic  charts  should  be  taken  and  re- 
^rded  daily  and  simultaneously  at  as  many  stations  as  practicable 
iroughout  the  world,  is  regarded  as  of  especial  importance  in  reference 

>  duties  of  the  character  of  those  now  undertaken  by  the  United  States. 
With  the  study   of  synoptic  charts,  the  field  of  which  may,  with 

roper  co-operation,  on  land  and  at  sea,  be  made  almost  world-wide, 
lere  is  reason  to  anticipate  the  discovery  of  facts  relating  to  atmos- 
heric  phenomena  and  to  the  origin  and  movement  of  storms  not  hitherto 
jcognized.  It  is  to  such  cooperation  effort  will  be  directed.  It  is  grati- 
ring  to  state,  in  this  connection,  that  arrangements  have  already  been 
lade  with  the  meteorological  offices  at  St.  Petersburg,  London,  and 
onstantinople  to  commence  the  exchange  by  mail  on  January  1,  1874, 
fone  daily  simultaneous  report  taken  over  the  vast  territorial  extent 
f  the  Russian  and  Turkish  Empires,  the  British  Islands,  and  the  United 
tates.  (Paper  33.)  The  co-operation  of  the  systems  of  other  nations, 
f  scientific  associations,  societies,  and^individuals  is  sought  for  and  ex- 
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pected.  With  a  work  in  view,  not  for  the  sole  benefit  of  any  country 
people,  bat  reaching  to  the  good  of  all,  there  is  ground  to  hope  a  worl 
assistance. 

In  the  review  of  the  year's  duties  there  is  found  encouragement 
the  future.  While  the  oflBce  has  had  to  encounter  many  difficulties,  1 
details  of  which  would  be  out  of  place  in  this  report,  there  has  been  1 
assurance  that  its  labors  have  not  been  without  a  value  generall}'  rec( 
nized.  Tbe  office  acknowledges,  as  in  preceding  years,  the  gene 
support  of  the  popular  opinion,  of  scientific  men,  of  the  press,  and  of  1 
War  Department.  Without  this  aid  the  work  achieved  would  ht 
been  impossible.  Whenever  errors  have  occurred,  it  has  been  recognij 
as  inevitable  that  some  must  occur  in  the  present  condition  of  scieu 
Success  has  been  generously  commen<lod.  The  evidences  of  inter 
and  progress  in  similar  duties  are  extending  in  all  countries.  Th 
utility  is  no  longer  questioned,  and  effort  at  home  and  abroad  turns  oi 
toward  their  development.  The  field  becomes  world-wide  with  the  pre 
ise  of  results  a  few  years  ago  hardly  to  be  hoped  for.  There  will 
needed  time  and  labor ;  there  must  often  be  disappointment ;  but  1 
public  good  to  follow  is  certain. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
Brig.  Gen.j  [Bvt.  Assyd,)  Chief  iSignal-Offi<i€ry  U.  S.  A 


Paper  1. 
RECORD  OF  SIGNALCAMP  OF  INSTRUCTION,  FORT  WHIPPLE,  VA. 
Officers  instructed  during  the  year  ending  September  30,  1873. 


Name. 


David  J.  Gibbon  . 

Eageoe  O.  FecbAt 

W.  R  Weir 

F.  C.  Gragaii , 

George  S.  Grimes 
C.C.Wolcott 


Hank  and  corps. 


I  Reported  for 
1  instruction. 


Second  lieutenant  Ninth  j  Sept    4,1872 
Cavalry. 

Second  lieutenant  Sec-     Dec    4.1872 

oqd  Artillery. 
Second  lieutenant  Fiftb    June  16, 1873 

Artillerj'. 
Finst  lieutenant  Second    Sept.  27, 1873 

Cavalry. 
Fii«t  lienteuant  Second    Sept.   4, 1873 

Artillery.  I 

First  lieutenant  Third  i  Sept,   4, 1873 

Artillery.  i 


Relievedfrom 
instruction. 


Dec.  20,1872 
Dec.  26,1872 


Bemarks. 


Completed  full  course 
signaling.  telegra] 
and  meteorology. 

Relieved  before  comple 
full  course  of  instruct 

Stiirunder  instruction. 


Do. 
Reviewing  course. 
Do. 


Paper  2. 
Amount  of  field-practice  had  by  each  officer. 


Name. 

Rank  and  corps. 

II 
55 

II 

Remarks. 

David  J.  Gibbon  ... 
Eujjene  0.  Fecljdt. . 

Second  lieutenant  Ninth  Cavalry 
Second  lieutenant  Second  Artillery. 

Second  lieutenant  Filth  Artillery 
First  lieutenant  Second  Cavalry  .. 

14 

6 

Study  of  Manual  of  Sigi 
Wand    Practice,  &o., 
twelve  days. 

Still  under  instruction. 
Do. 

W.  B.  Weir 

F.  C.  Gnigan 

G^.rcp  S.  (; rimes  . . 
C.C.Wolcott 

16 

7 

First  lij'utenant  Second  Artillery 
First  lieutenant  Tbinl  Artillery* . 

Reviewing  course. 
Do. 
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'able  showing  the  instruction  of  candidates  for  the  grade  of  observer-sergeant  from  October  1, 
1872,  to  September  30,  1873. 


Name. 


iohard  Williams . 


avid  W.  Harnett. 


amea  H.  Marsh 

.  Filbert  Naijle 

harlee  H.  Sprenger 

Uchael  F.  Tighe 

iuiothy  O'Neil 

rUliam  Black 

ftmew  K.  P.  Purdum . 

ted.  M.  Clarke 

aniesH.  Garrard  — 


oBoph  E.  Cook 

ydney  Powell 

ml.  Z.  Goaewisch 

[eiiry  V.  Jones 

ITilliani  II.  Colesberry  . 
dward  W.  McGann  .  - . 
ichard  McLaughlin  . . . 

dwai^  A .  Lewis 

William  Finn 

niliamC.  W.  Shreck.. 

Eimnel  P.  Ruthveu 

tto  Schiitze  : 


OToy  E.  Sebree 

ITiU  Stromberger  . . . 

Pewtor  Phelps 

Id  win  F.  McComas  . 
'homas  A.  Taylur. . . 
dward  B.  Kobbins  . 
German  M.  Lodwig  . 
ryllys  A.  Chapman. 

oweU  G.  Deitz 

»hn  D.  M.  Fee 

'ugh  R.  Stockman. . 

rank  H.  Wa«h 

avid  C.  Ralston 

«orge  Onslow 


ennett  C.  Anderson . . 

imes  M.  Watson 

ttseph  F.  Tenuev 

rUliamO  Bailey 

homas  Cleary 

mbrose  D.  ^oolcott  . 
rilliam  McGillivray . . 

esse  W.  Craig . .  - ; 

homas  S.  Collins 

Dseph  B.  Campbell . . . 

William  Ramsay  . . 

awrence  Dnnne .'.:... 
riUiamD.  Wright... 


Deo.  26, 1872 

Jan.  30.1873 

Feb.  22,1873 

Apr.  14, 1873 

July  10, 1873 
Jnly  U,  1873 
July  21, 1873 
Aug.  7.1§73 
Ang.  8,1873 
unes  Mitchell i  Aug.   9,1873 


dward  Moran... 

[ark  Foley 

[anrice  Neligan . 
»mesCoartney.. 


imon  S.  Bassler  — 
heodoro  C.  Taylor . 

aniel  O'Leary 

Dhn  R.  Williams  . . . 
ahn  O.  Barnes . 


Date  of  ex- 
Instrnction        aminatiou 
commenced.  I      and     pro- 
I      motion. 


Oct     1, 1872 


Sept.  19, 1872  1  Oct.    19, 1872 


Ang. 26, 1872  ....do 

Sept.  1, 1872  '  Nov.  1, 1872 
do i do 


Mar.  — ,  1872 
Sept.  23, 1872 
Sept.  30, 1872 
Oct.  2, 1872 


Nov.  1,1872 

..do 

Oct.  31,1872 
Nov.  8,1872 
Nov.  16, 1872 

...do 

Nov.  18, 1872 
Dec.  4, 1872 
Dec.  15.1872 
Dec  27. 1872 
Doc  7, 1872 
Dec  26.1872 
Dec  8, 1872 
Jan.  11,1873 

...do  

Jan.  14,1873 
Jan.  3, 1873 
Jan.  18,1873 
Jan.  22,1873 
Jan.  18.  1873 
Feb.  9, 1873 
Feb.  12,1873 
Mar.  7,1873 

...do 

Apr.  5,1873 
Apr.  28, 1873 

Apr.  29, 1873 
Apr.  26, 1873 
Apr.  23, 1873 
Apr.  25, 1873 
May  14, 3873 
May  26, 1873 
June  11, 1873 
June  15, 1873 
June  26, 1873 
Jan.  28.1873 
July    7,1873 

Dec.    5,i'872 


...do 

Nov.  15, 1872 

....do 

...db  

Dec.  11,1872 
....do 


Dec.  16,1872 

....do 

...do 

Dec.  28,1872 

....do 

...do  

...do 

Feb.    7, 1873 

...do    

...do 

...do 

Fob.    8, 1873 

...do 

Mar.    8,1873 

—  do 

..-.do 

...do 

Mar.  11, 1873 

...do  

...do 

Apr.    8,1873 

do 

May    1, 1873 
Mav  24, 18r3 

....iio 

June  27, 1873 


...do 

%.-.do  

...do  

Aug.  11, 1873 

'.'.Mo '.'.v.... 
Sept   9,1873 

do 

...do  

Sept  25, 1873 

do 

.-..do 


Sept  29,  ISTJ 

— do 

--.do 


Sept  29, 1873 


Remarks. 


In  charge  of  station  at  La  Crdsae,  Wis.  Re- 
duce<f  Augusts  12,  1872 ;  re-appointed  ser- 
geant October  1,  1872. 

Reduced  to  the  ranks  for  misconduct;  de- 
serted, and  now  in  confinement  at  Fort 
Whipple,  Va. 

In  charge  of  station  at  Keokuk,  Iowa. 

On  duty  at  office  of  the  Chief  Signal-Officer. 

On  duty  at  Fort  Whipple,  Va. 

On  duty  at  New  York  City. 

In  charge  of  station  at  New  London,  Conn. 

Tn  charge  of  station  at  New  Haven,  Conn. 

In  charge  of  station  at  Wood's  Hole,  Mass. 

Discharged  the  service  September  26.  1873. 

Reduced  March  12, 1872;  re-appointed  Decem- 
ber II,  1872;  reduced  September  1,  1873. 
On  duty  at  Fort  Whipple,  Va. 

In  charge  of  station  at  Toledo,  Ohio. 

In  charge  of  station  at  Pembina,  Dak. 

In  charge  of  station  at  Wytheville,  Va. 

In  charge  of  station  at  Lynchburgh,  Va. 

In  charge  of  station  at  Buffalo,  N.  Y. 

In  charge  of  station  at  Norfolk,  Va- 

In  charge  of  station  at  Jacksonville,  Fla. 

On  duty  at  Fort  Whipple,  Va. 

In  charge  of  station  at  Detroit,  Mich. 

In  charge  of  station  at  Eastxwrt,  Me. 

In  charge  of  station  at  Davenport,  Iowa. 

In  charge  of  station  at  Wilmington,  N.  C. 

On  duty  at  office  of  the  Chief  Signal-Officer. 

In  charge  of  station  at  Cleveland,  Ohio. 

In  charge  of  station  at  Yankton.  Dak. 

In  charge  of  station  at  Erie,  Pa. 

In  charge  of  station  at  Fort  Gibson,  Ind.  T. 

On  duty  at  office  of  the  Chief  Signal-Officer. 

In  charge  of  st>ation'  at  Milwaukee,  Wis. 

Awaiting  orders  at  Fort  Whipple.  Va. 

In  charge  of  station  at  Boston.  Mass. 

In  charge  of  station  at  Morgantown,  W,  Va. 

On  duty  at  office  of  the  Chief  Signal-Officer. 

On  duty  at  Fort  Whipple,  Va. 

On  duty  at  office  of  t|ie  Chief  Signal-Officer. 

Temporarily  in  charge  of  station  at  Yankton, 

In  charge  of  stotion  at  Kev  West,  Fla. 
On  duty  at  Cincinnati,  Ohio. 
Awaiting  orders  at  Fort  Whipple,  Va. 
On  duty  at  Saint  Louis.  Ma 
In  charge  of  station  at  Omaha.  Nebr. 
In  charge  of  station  at  Lake  City,  Fla. 
In  charge  of  station  at  Fort  Benton,  Mont 
In  charge  of  station  at  Louisville.  Ky. 
Awaiting  orders  at  Fort  Whipple,  Va. 
In  charge  of  station  at  Virginia  City,  Mont. 
In  charge  of  station  at  Fort  Sully,  l5ak. 
Awaiting  orders  at  Fort  Whipple,  Va. 
Ordered  to  office  of  Chief  Signal-Officer  for 

duty  before  completing  course.    Presented 

himself  for  examination,  but  foiled  to  pass. 
Ordered  to  office  of  Chief  Signal-Officer  before 

completing  course. 
Failed  to  pass  examination.    Now  on  duty  as 

assistant  at  Keokuk,  Iowa. 
Ordered  to  Philadelphia,  Pa.,  for  dnty  before 

completing  course 
Ordered  to  office  of  ("hief  Signal-Officer  before 

completing  course 
Passeu  examination  and  awaiting  promotion. 
Do. 
Do. 
Still  under  instruction. 

Do. 
Passed  examination  and  awaiting  promotion. 
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Table  showing  the  instruction  of  candidates  for  the  grade  ofobserver-sergeaHi,  4'c* — CoDtinB 


Name. 

iDstmction 
commenced. 

Date  of  ex- 
amination 
and     pro- 
motion. 

Remarka. ' 

Aug.  21, 1873 

Still  under  inatruotion. 

Sherman  B.  Lum 

Do. 

Allen  M.  Gelsainger 

William  St«ln 

Aug.  27, 1873 
Sepi    6,1873 
Sept.    8,1873 
Sept.  10, 1873 
do 

Do. 
Da 

Bdwin  Booth 

Do. 

Henrv  Beasant 

Do. 

Deonis  M.  Kennedy 

Do. 

Paper  4.  * 

Enlisted  men  instructed  for  the  position  of  assistants  to  observer-sergeants  from  Ootobe 

'  1872,  to  September  30, 1873. 


Name. 


Thonf  aa  Cleary 

Joaeph  F.  Tenney — 

Willinm  O.  Belt 

Julius  F  Beyer , 

John  McGuire 

Joseph  B.  Campbell . 

Samuel  C.  Pearce  . . . 

John  B.  Teamau 

Adcmimm  J.  Berry. . 

James  5.  Cairns 

Alex.  C.  J.  GnntaCsoB 
Herbert  M.WolU... 

Allen  M.  Geisainger. . 

ThomaaS.  Collins... 

Alexander  Rosa 

E<lward  F.  Brady  . . . , 
Theodore  C.  Taylor . 

John  R.  Williams  . . . 

Dani<>l  O'Leary , 

Sherman  B.  Lum 

Jeaae  W.Craig 

Charles  Dili 

Jacob  M.  Franta 

Chri8.J.CoateIlo.... 

Edwin  K.  Moore 

JohnO.  Bamea 

George  C.  Coylto 

Dennis  M.  Kennedy. 

Thomas  Jonea 

EmlleT.  Carvalhc. 
James  Mitchell 

Simon  8.  Baasler 

Bdwin  Booth 


Placed  under 
,  instmction 
for  aasistaat. 


Sept  13. 1873 
Sept  96. 1873 

Sept  17, 1872 
Sept  28,  1878 

Aug.  17, 1873 
Aug.  33. 1873 

Oct  5, 1879 

Oct  5, 1873 

Oct  4, 1872 

Oct  4, 1879 

Oct  11,1872 
Oct    11,1872 

Opt    11,1873 

Oct   12,1872 

Oct   12,1872 

Oct  21.1873 
Oct   28.1872 

Nov.  8,  lf»72 
Xov.  8.1872 
Nov.  8.1872 
Nov.  16, 1872 

Nov.  16. 1872 
Nov.  Id.  1872' 
Nov.  16, 1872 

Nov.  25, 1872 

Dec    6,1873 

Dec.  13,1872 

Dec  13.1872 

Dec  13.1872 

Dec  13.1872 
Dec  21.1879 

Dec.  93,1872 
Dec  97,1873 


Reported 

qualified  aa 

aaaistant 


Oct  7, 1873 
Got  23,1873 

Oct  92,1872 
Oct   99,1873 

Sept  11, 1872 
Sept  91, 1672 

Nov.  7,1879 

Dec  6,1872 

Nov.  7,1879 

Nov.  7,1879 

Nov.  7,  1872 
Nov.    7,1872 

Nov.    7,1879 

Nov.    7,1879 

Nov.    7.  1879 

Dec  7,1879 
Dec    7, 1872 

Jan.  11. 1873 
Dec  14,1872 
Dec  14,  1872 
Dec  14.1872 

De«.  14,1872 

"JiuL*li,'i873 

Dec  14,1872 

Jan.    3, 18TJ 

Jan.  16,1873 

Jan.  11.1873 

Jan.  11,1873 

Jan.  11,1873 
Jan.  16,1873 

Jan.  16,1873 
Jan.  16,1873 


Ordered   ou 
station. 


Oct 
Nov. 

Nov. 
Nov. 

Oct 
Oct. 


95,1879 
1,1872 

1,1879 
1,1872 

25,1872 
25,1879 


Nov. 
Nov. 


Nov. 
Nov. 


Nov. 
Nov. 


18,1879 
19.1879 


18,1872 
95,1872 


95,1879 
95,1872 


Dec    7,1879 


Dec 
Dec 

Jan. 
Dec 
Dec 
Dec 


Jan. 
May 
Jau. 

Dec 

Jan. 

Feb. 

Jan. 

Mar. 

Jan. 
Apr. 

Jan. 
Jan. 


10, 1872 
10, 1872 

13,1873 
16. 1872 
16.1872 
16. 1872 


91,1873 
21, 1873 
21,1873 

23,1873 

3,1873 

4,1873 

91,1873 

18,1873 

13,1873 
10,  1873 

91,1873 
91,1873 


Remarks. 


Promoted  to  the  rank  of  sergeant 

charge  of  station  at  Omaha,  Ni 
Promoted  to  the  rank  of  »erge 

Awaltmg  orders  at  Fort  Wmp 

Va. 
Died  of  yellow  fever  at  Galvea 

Tex.,  September  18, 1873. 
Accidentally  killed  at  Leavenwo 

Kans..  while  in  the  dlschargi 

his  duty. 
Ordered  to  Fort  Whipple.    Va.. 

misconduct 
Promoted  to  the  rank  of  serge 

In  charge  of  station  at  Yirg 

City.  Mont. 
Discharged  the  service  of  theUn 

States  November  13. 1879. 
Discharged  the  service  of  the  Un 

States  December  19.  1872. 
On  duty  aa  assistant  at  Escaui 
Micb. 
Ordered  to  Fort  Whipple,  Va., 

misconduct. 
Do. 
On  duty  as  assistant  at  Rocbea 

N.Y. 
Ordered  to  Port  Whipple,  Va., 

promotion. 
Promoted  to  the  rank  of  serge 

Awaiting  orders  at  Fort  Whip 

Va. 
Deserted  while  on  duty  as  assist 

at  Saint  Paul,  Minn. 
On  dutv  as  assistant  at  Cairo.  HI 
Ordered  to  Fort  Whipple,   Va., 

promotion. 

Do. 

Do. 

Do. 

Promoted  to  the  rank  of  serge 

In  charge  of  stAion  at  Louisv 

Ky. 
On  duty  aa  assistant  at  Portland, 
On  duty  aa  assistant  at  Detroit  M 
On  duty  as  assistant  at  New  Loni 

Conn. 
On  duty  as  aasiatant  at  Punta  Ra 

Fla. 
Ordered  to  Fort  Whipple,  Va^ 

promotion. 
Ordered  to  Fort  Whipple,  Va., 

misconduct 
Or<lerod  to  Fort  Whlpplp,  Va., 

promotion. 
On  duty  as  assistant  at  Loavenwo 

Kaus. 
On  dutv  aa  assistant  at  Noofolk, 
0«lert*d  to  Fort  Whipple,  Va., 

promotion. 
Do.  I 

Do. 
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Unlisted  men  inairiwted  for  the  position  of  oaaistMits  to  ohserver'SergeantSj  4-0. — Continned. 


Name. 


V^illiam  D.  HaUiday 


Lddison  Slamm... 
2«or<'e  W.  Elmer 


ililton  M.  Lewis . 
leDryBcssant. .. 


^infield  a  Popple . 
rohn  D.  Samet 


SdwardH.CaDfteld.. 

Lloise  Danbaaaer 

Sdgar  McGovem 

Charles  A.  Stone 

ifark  Downing 


ofieph  E.  Maybew  . . 
•     ■        "  ffil 


Lbraham  B.  BLiltman 
ViUiamMeElroy  .... 


;j«orgoB.Tm 

rohn  J.  Nanry   

rbomas  S.  Eaatlack . . 
lialoolm  H.  Perry  . . . 
3amet  E.  Light 


^eorse  H.  Robe  . 
(William  Seely  ... 


rames  H.  Smith,  (1st) 
^UUam J. Parker.  . 
}eorge  W.Schlosser. 


George  H.  Crane... 
ramea  A..  Barwiok . 


rames  H.  Smith,  (2d). 


lerrmann  Frey 

rrancifl  Anderson . . . 


iamnel  C.  Emery 

Charles  L.  Jossetyn  . . 

/harles  M.  Hobbs 


lobert  Strain 

roseph  Lambden 

William  J.  Evana 


Placed  under 
instmction 
for  assistant 


Jan.  6, 1873 

Jan.  6, 
Jan.  6, 

Jan.  11, 

Jan.  23, 

Jan.  25, 
Feb.  8. 

Feb.  8» 

Feb.  8, 

Feb.  8, 

Feb.  12, 


1873 
1873 

1873 

1873 

1873 
1873 

1873 

1873 

1873 

1873 


rohn  V.  l^rown  . 
rohn  A.  Cody... 


Sdward  D.  Holbrook. 
)wight  D.  Stausell  .. 

'saao  A.  Reed 


Se^jamin  M.  Parssell. 
yfredP.Guthrie...| 
fed  Warren 

Edward  Bird 

^ohn  McCann 

Jenry  L'Esterre. 


Feb.  27,1873 
Mar.  3,1873 
Feb.  12,1873 


Mar.  14, 1673 

Mar.  14. 1873 

Mar.  17, 1873 

Apr.  9,1873 

Apr.  9,1873 

Apr.  9. 1873 
Apr.  12, 1873 

Apr.  12,1873 

A\)r.  Ifi,  1873: 

Apr.  21, 1873 

Apr.  21, 1873 
Apr.  25, 187a 

Apr.  25, 1873 

Apr.  25, 1873 
Apr.  25, 1873 
May  5,1873 
May    5,1873 

May  12,  ISTJ 

May  14,1873 
May  17, 1873 

May  17, 1873 

May  17, 1873 

May  20, 1873 

May  19, 1873 
May  24, 1873 

May  27, 1873 

May  31, 1873 
May  31, 1873 
May  31. 1873 

June  3, 1873 
I  June  7, 1873 
I  Jane  7,187:) 


Reported 

qaaufied  as 

assistant 


Feb.    8,1873 


Feb.  21,1873 

Fteb.  21,1873 

Feb.  21,1873 
Mar.  3,1873 


Mar.  3,1873 
Mar.  3,1873 


Apr.  12,  IdT.) 


May    3,1873 
May    3,1873 


May  31, 1873 


June  ii  1873 


May  31, 1873 


May  31, 18TJ 
June  14, 1873 


Jane  2&,  1873 

June  21. 1873 

June  14, 1873 

Juno  21, 1873 

June  28, 1873 
June  30, 1873 

June  30, 1873 

July  12, 1873 
July  12, 1873 
July  12, 1873 

July  28,1873 
July  26, 1873 
July  26, 1873 


Ordered  on 
station. 


Feb.  10,1873 


Feb.  21,1873 

Feb.  21, 1873 

Mch.  14, 1873 
Mob.  14. 1873 

Feb.  12,1873 

Apr.    1, 1873 

Mch.  14, 1873 


Mar.    1,1873 

Apr.  3,1873 
May  7,1873 
Apr.  14, 18TJ 


2day    7.1873 

May  14, 1873 

May    8,1873 

June  3, 1873 

May  14,1873 
May  24, 1873 

May  28, 1873 


June  16, 1873 

May  24, 1873 
May  24,1873 

May  24, 1873 

Jnoe  3, 1673 
June  16, 1873 
June  9,1873 
June  16, 1873 

June  10, 1873 


July    8, 1873 

June  23, 1873 

July    2, 1873 

July    1,1873 

JSily  1, 1873 
July    7,1873 

July    7,1873 

July  98, 1873. 
July  -26, 1873 
July  30, 1873 

July  30, 1873 
July  29, 1873 
Aug.  1,1873 


Remarks. 


On  duty  as  assistant  at  Indlanapolifl, 

Ind. 
On  duty  aaassistant  at  DulQth,Minu. 
Ou  duty  at  office  of  Chief  Signal- 
Officer. 
On  duty  as  assistant  at  Key  West, 

FU.  . 

Ordered  to  Fort  Whipple,  Va.,  for 

promotion. 
On  duty  as  assistant  at  Chicago,  HI. 
On  dntv  as  assistant  at  Memphis^ 

Tenn» 
Ofdered  to  Fort  Whipple,  Va.,  for 

miscondoot.    Discharged. 
On  duty  as  assistant  at  Milwaukee, 

Wis. 
On  duty  aa  assistant  at  New  Orleans, 

La. 
On  duty  at  office  of  Chief  Signal- 
Officer. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduct. 
Do. 
Do. 
Reduced   ftom  sergeant   March  24, 

18rd.    On  duty  as  assiHtant  at  To- 
ledo. Ohio. 
Ou  duty  at  office  of  Chief  Signal- 
Officer. 
On  duty  aa  assistant  at  Charleston, 

&C.  ■ 

Ordered  to  Fort  Whipple,  Va.,  for 

miscomlnct. 
On  duty  as  assistant  at  Cheyenne, 

Wvo. 
On  duty  as  assistant  at  Davenport, 

Iowa. 
On  duty  as  assistant  at  Chica|;o,  111. 
Died  at  base  of  Mount  Washington, 

N.  H.,  July  2.  1873. 
Ordered  to  Fort  Whipple,  Va.,  for 

incapacity. 
On  duty  at  office  of  Chief  Signal- 
Officer. 
Discharged  the  service  of  the  United 

SUtes  Julv  12.  1873. 
On  duty  as  assistant  at  Buffalo,  N.  Y. 
Ou  duty  as  assistant  at  Saint  Paul, 

Minn. 
On  duty  as  assistant  at  Pike's  Peak, 

Colo. 
On  duty  as  assistant  at  Savannah,  6a. 
Ou  duty  asassistant  at  Baltimore,  Md. 
Ou  duty  as  a^istuDt  at  Chicago,  DL 
Oivduty  as  as^stant  at  Vick^urgh, 

Miss. 
On  duty  as  assistant  at  Cincinnati, 

OAiio. 
Ou  duty  at  Detroit  Mich. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduct. 
Ou  duty  as  assistant  at  Philadelphia, 

Pa. 
Ordered  to  Fort  Whipple,  Va.,  for 

misconduot 
On  duty  as  assistant  at  Lake  City, 

Fla. 
On  duty  as  assistant  at  Boston,  Mass. 
Ob  dniy  as  assistant  at  Nashville, 

Tenn. 
On  duty  m  assistant  at  Pittsburgh, 

Pa. 
On  duty  as  assistant  at  Buffalo.  N.  Y. 
Awaiting  ortlers  at  Fort  Whipple,  Va. 
On  duty  as  assistant  at  Louisville, 

Ky. 
On  duty  as  assistant  at  Oswego,  N.  Y. 
On  duty  asassist  ant  at  Omaha,  Nebr. 
On  duty  as  assistant  at  Erie,  Pa. 
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Enlisted  men  instructed  for  the  position  of  assistants  to  olserver-sergeants,  fc, — Continue 


Name. 


Placed  under 
iustriii'tioQ 
fur  assiHtant. 


Reported 

qualified  as 

assistant. 


Ordered  on 
station; 


Remarks. 


Fred  l)e  Rodher . 


June   7, 1873 

June  14, 1873 

June  14, 1873 

June  14, 1873 

June  14, 1873 
June  18, 1873 

June  20, 1873 

June  20, 1873 
June  20, 1873 

Jane  20, 1673 


Charles  Howard June  27, 1873 

Cyrus  Luce I  June  27, 1873 


Leander  A.  Lemman 
Johu  C.  Hansoom 


Mlohael  L.  Landers. 


Charles  Fryer 

Pliny  M.  flough  . 


JohnC.  Senger... 

Walter  F.  Crane. 
John  G.  Lynch. . . 


Oscar  F.  Dodge. 


Charles  A.  Smith  . . . . 
Edward  W.  Boutelle 


June  27, 1873 
July    1,1873 


John  Kabernagle '  July    5, 1873 


Alaric  S.  Embree 

Charles  T.  Greer 

J.  J.  Weinb»*rg  

John  F.  Fitz;;erald.. . 


WUliara  H.  Ray  . . . 
W.E.  Hutchinson. 

H.  W.  Tibbttts 

Charles  M.  Brown. . 


July  5,1873 
July  21, 1873 
July  21,1873 
July  21,1873 


July  21. 1873 

July  26, 1873 

July  26, 1873 

.,  July  26,1873 


Eugene  DuVere I  July  26, 1873 

Charles  V.  Appel  . . . . ,  July  26, 1873 


Lloyd  Prather    | 

Marion  M.  Sickler 

Sidney  J.  Bi  onwm  . .  .  | 
PierHon  R.  Marphey    ' 

George  H.  Stnitn i 

Ira  W.  Birt  

J.  T.  Miuehin 

L.  A.  Welsh I 

James  H.  Brice i 

Rob4»rt  Reeder I 

C.A.Ray 

John  Moll ' 

Samuel  W.  Xaylor  . . .' 

Hermann  Voss | 

George  Feller 

Isaac  R.  Birt | 

John  W.  A.  Kerapera 


Aug.  2,1873 
Aug.  2,1873 
Aug.  2,1873 
Aug.  15.  1873 
Aug.  15, 1873 
Aug.  15, 1873 
Aug.  15, 1873 
Aug.  21, 1873 
Aug.  21, 1873 
Aug.  21, 1873 
Aug.  25, 1873 
Aug.  30,  1873 
Aug.  30, 1873 
Aug.  30, 1873 
Aug.  30. 1873 
Sept^  6, 1873 
Aug.  30, 1873 


H.  S.  Montague Sept.  11, 1873 

Charles  Mays '  Sept.  1 1, 1 873 

Thomas  Murray '  Sept.  15, 1873 

Rupert  R  Rodgers.   .1  Sept  15, 1873 
Cyrus  Cramer i  Sept.  23, 1873 


Aug.   2.1873    Aug.    5,1873 
July  26, 1873    Aug.  12. 1873 


July  26, 1873 


Sept.  2,1873 


July  26, 1873    July  28, 1873 
Sept   6, 1873  I  Sept   8, 1873 


July  26, 1873  .  Aug.  12, 1873 


Aug.  16, 1873  I 
Aug.    2,1873 

Aug.    2,  1873 ' 

Ang.  30, 1873 


Aug.  27, 1873 
Aug.   5,1873 


Sept,   2,1873 
Sept  13, 1873 


Aug.  30, 1873' 
Aug.  9, 1873  I 


Sept  2. 1873  I 
Aug.  1-i.  1673  , 

Sept  2, 1873  1 


Sept  27, 1873  ! 
Sept  13, 1873 


I  July  30,  1873 


Sept  12, 1873 


Sept.  13. 1873 
Sept.  27,  l^*73  j 


Sept  27, 1^*73  I 
Sept  27,  1&73 


Sept  27, 1873  1 


Sept  26. 1873 

Septi»ri873 
Aug.  13, 18TJ 


On  duty  as  assistant  at  Moon '  Ws 

incton,  N.  H. 
On  duty  as  assistant  at  Pike's  Pe 

Colo. 
On  duty  as  assistant  at  Cincinn 

Ohio. 
On  duty  as  assistant  at  Clevela 

Ohio. 
OndntyasassistantatBaltimore,  J 
On  duty  at  office  of  Chief  Sigi 

Officer. 
On  duty  as  assistant  at  Wilmingt 

N.C. 
On  duty  as  assistant  at  Boston,  Mi 
On  duty  as  assistant  at  Shrevepi 

La. 
On  duty  at  office  of  Chief  Sigi 

Officer. 
On  duty  as  assistant  at  Detroit,  Ml 
On  duty  as  assistant  at  Saint  Loi 

Mo. 
On  duty  as  assistant  at  Mobile,  A 
On  duty  as  assistant  at  Pike's  Pt 

Colo. 
On  duty  as  assistant  at  Philadelpl 

Pa. 
In  arrest  at  Fort  Whipple,  Va. 
Awaiting  orders  at  Fort  Whipple, ' 

Do. 
On  duty  as  assistant  at  Saint  Loi 

Mo. 
Awaiting  orders  at  Fort  Whipple, 

Do. 
Dropped  from  instruction. 
On  duty  as* assistant  at  Portia 

Oreg. 
Awaitingordersat  Fort  Whipple, 
On  duty  as  assistant  at  New  Orlei 

La. 
On  duty  at  Saint  Louis,  Mo. 
Awaiting  orders  at  Fort  Whipple, 
Still  under  instruction. 
•     Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
On  dutv  at  office  of  Chief  .Sigi 

Officer. 
Still  under  instruction. 
Do. 
Do. 
Do. 
Do. 


FaPER  b. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Washington,  D.  C,  June!,  1873 

fCircular  No.  17.1 

This  circular  is  pablished  for  the  infonnation  of  those  desiring  to  enter  the  sign 
service,  Unitetl  States  Army,  with  reference  to  its  field  duties,   inclnding  field-sign 
and  electric  telegraph,  as  distinguished  from  the  full  duties  of  that  service,  which 
elude  the  ob.servation  aud  report  of  storms  and  display  of  cautionary  siguals,  &c. 
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• 

1.  Entrance  iitto  this  service  in  all  cases  is  by  enlistment  aa  a  private  soldier  in  the 
Regular  Array  of  the  United  Statejs,  the  pay,  quarters,  allowances,  and  duties  being,  in 
fche  first  instance,  and  unless  changed  after  instruction,  detail,  or  promotion,  those  of  a 
private  soldier  in  the  signal-service.  United  States  Army.  All  men  enlisted  are  drilled 
in  the  use  of  arms  and  disciplined  in  the  duties  of  soldiers.  The  term  of  service  is  five 
years,  unless  sooner  discharged.  The  Secretary  of  War  has  power  to  grant  discharges, 
which  this  office  is  authorized  to  promise  when  applied  for  on  proper  grounds  and  at  times 
when  no  special  injury  to  the  service  would  result  therefrom  ;  but  as  a  rule  no  appli- 
cation for  discharge  will  be  favorably  entertained  until  after  two  years  of  faithful 
service,  and  not  then,  except  as  above  specified.  With  the  single  exception  that  men 
enlisting  for  the  signal-service  will  not  be  transferred  to  any  other  branch  of  the  Army, 
no  promise  will  be  given  which  can  alter  or  aifect  the  usual  terms  of  enlistment.  The 
service,  while  strictly  military,  is  also  probationary,  with  opportunities  for  advance- 
ment, depending  mainly  on  the  gootl  conduct  and  capacity  of  each  individnal. 

Married  men  and  those  under  twenty-one  or  over  forty  years  of  ago  are  not  enlisted. 
The  standard  height  is  five  feet  four  inches  and  upward. 

2.  Applicants  can  present  themselves  in  person  to  the  officer  in  charge  at  Fort  Whip- 
ple, Va.,  near  Washington,  D.  C,  or  to  the  observer-sergeants  of  the  signal-service  at 
ihe  following  points,  viz :  New  York,  Philadelphia,  Baltimore,  Cincinnati,  Saint  Louis, 
Boston,  Buflalo,  Chicago,  Cleveland,  Detroit,  Indianapolis,  and  Louisville,  which  ser- 
cjeants  are  ordered  to  present  proper  applicants  to  the  recruiting  officers  of  the  United 
States  Army  in  those  cities.  No  promise  or  statement  different  from  this  circular^  made  by 
%ny  one,  is  authorized,  or  will  he  allowed  to  affect  the  terms  ofenlishnent  of  any  rea^uit.  Re- 
3niits  enlisted  at  Fort  Whi]>ple,  or  at  the  above-mentioned  cities,  are  placed  on  duty  in 
the  first  instance  at  Fort  Whipple  wr  at  such  other  stations  where  their  services  may 
be  made  available.  They  will  not  be  precluded  from  eventual  advancement  to  the  full 
luties  of  the  signal -service,  and  promotion,  in  case  they  prove  fit  and  worthVi  but  will 
not  be  considered  as  included,  upon  their  enlistment,  in  the  regulations  tna(ie  for  those 
recruits  who  may  have  been  enlisted  with  special  reference  to  the  full  duties  above  re- 
ferred to.  They  may,  however,  be  subject  to  detail  on  any  of  the  duties  of  the  signal- 
lervice  in  the  discretion  of  higher  authority. 

3.  The  pay  and  allowances  of  either  a  sergeant  or  private  vary  according  to  the 
character  and  place  of  the  duties  and  the  length  of  the  sejrvice  of  each  individual, 
rhe  following  table  exhibits  the  average  amount  per  month  for  five  years,  according 
to  the  present  law  :* 


Bank. 

When  at  Fort 

Whipple,  Va., 

oratamiUtary 

poet. 

.When  on  sta- 
tion. 

When  at  this 
office. 

^rtrf>antfi ,,-,,,,,.,  ^ , . . . 

131  87 
17  18 

«74  68 
57  99 

$92  49 

Privates 

88  45 

Of  the  above  amounts  $1  per  month  in  the  third  year,  $2  per  month  in  the  fourth 
^ear,  and  $3  per  month  in  the  fifth  year,  are  retained,  and  will  not  be  paid  until  final 
lischarge  after  faithful  ^service.  An  allowance  for  clothing,  averaging  $3.02  per  month 
'or  sergeants  and  $2.98  for  privates,  is  also  included  in  the  above,  which,  if  clothing  is 
lot  drawn  in  kind,  is  also  retained  until  discharged.  When  at  Fort  Whipple,  both  scr- 
2;eants  and  privates  receive  quarters  and  rations,  and  at  all  places  are,  when  ill,  pro- 
vided with  medical  attendance  and  medicines. 

4.  Applications  being  frequently  made  for  enlistment  in  this  service,  conditioned 
ipon  the  applicant  being  placed  upon  some  specified  duty  or  stationed  at  a  particular 
jface,  it  is  to  be  clearly  understood  that  no  such  qualitication  of  the  contract  of  en- 
istment  will  be  allowed  or  considered,  the  want*  of  the  service,  which  cannot  be 
cnown  in  advance,  regulating  all  details  of  duty. 

By  order  of  the  Chief  Signal-Officer  of  the  Army  : 

GARRICK  MALLERY, 

Captain  and  Brei^et  Lieut.  Col.  U.  S,  A,,  Acting  Signal-Officer  and  Assistant, 


Paper  6. 


War  Department,  Office  of  the  Chief  Signal-Officer, 

Washington^  D,  C,  July  1, 1873. 

[Circular  No.  18.] 

This  circular  is  published  for  the  information  of  those  desiring  to  enter  the  service 
f  the  United  States  with  reference  to  the  full  duties  of  the  signal-service,  including 
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not  only  field-sicuals  and  telegraphy,  but  also  the  observation  and  foport  of  stor 
by  telegraph  and  signal,  and  display  of  cautionary  signals,  for  the  benefit  of  commc 
and  agneulture,  under  the  joint  resolution  of  Congress  approved  February  9,  1870, 
act«  of  Congress  approved  June  10, 1872,  and  March  3,  1873,  and  the  authorizatioi 
the  Secretary  of  War,  and  for  such  other  duties  as  may  be  required  in  connect 
therewith. 

1.  Entrance  into  this  service  in  every  case  is  by  enlistment  as  a  private  soldiei 
the  Reguhir  Army  of  the  United  States,  the  pay,  quarters,  allowances,  and  duties  bei 
in  the  tirst  instance,  and  unless  changed  after  instruction,  detail,  or  promotion,  as  h( 
inait^r  explained,  those  of  a  private  soldier  in  the  signal-service,  United  States  An 
All  men  enlisted  are  drilled  in  the  use  of  arms  aud  disciplined  in  the  duties  of  soldi 
The  term  of  service  is  five  years,  unless  sooner  discharged.  The  Secretary  of  War 
power  t<i  grant  discharges,  which  this  office  is  authorised  to  promise  when  applied 
on  proper  grounds,  and  at  times  when  no  special  injury  to  the  service  would  rei 
therefrom  ;  but  as  a  rule  no  application  for  discharge  will  be  favorably  entertaii 
until  after  two  years  of  faithful  service,  and  not  then,  except  as  above  specified.  Vi 
the  single  exception  that  men  enlisting  for  the  sign al>ser vice  will  not  be  transferre< 
any  other  branch  of  the  Army,  no  promise  will  be  given  which  can  alter  or  affect 
usual  terms  of  enlistment.  The  service,  while  strictly  military,  is  also  probation! 
with  op}>ortunities  for  advancement,  depending  mainly  on  the  good  conduct  and 
pacity  of  each  individual,  and  it  is  intended  to  place  competent  men,  who  enlist  \< 
a  view  to  promotion  to  the  position  of  observer- sergeant,  on  dutj'  where  instruct 
can  be  obtained  and  opportunity  for  study  afforded. 

The  Chief  Signal-Officer,  in  his  annual  report  for  1871  to  the  Secretary  of  War,  i 
ommended  that  a  commission  in  the  Army  be  given  each  year  to  the  sergeant  t 
shall  in  that  year  be  rcport<ed  as  most  distinguished  for  fidelity  and  ability,  and  in  e 
of  the  years  1872  and  1873  an  enlisted  man  of  the  sigoal-8ei*vice  was  promoted  to  I 
ooramissioned  officer. 

Married  men  and  those  under  twenty-one  or  over  forty  years  of  age  are  not  enlist 
The  standard  height  is  five  feet  four  inches  and  upward. 

2.  Enlistments  at  this  office  are  confined  to  candidates  who  have  passed  an  exa 
nation  prior  to  enlistment,  before  a  board  appointed  by  the  Chief  Signal-Officer,  wh 
meets  at  this  office  every  Thursday  at  noon,  aud  before  which  they  must  appeal 
their  own  ex|>ense.  Testimonials  as  to  good  character  and  capacity,  signed  by  i)ers 
known  at  this  office,  must  be  presented,  together  with  an  application  in  the  handw 
ing  of  the  candidate,  (addressed  to  the  Chief  Signal-Officer  of  the  Army,)  stating 
age,  past  and  present  avocation,  and  residence.  The  examination  will  be  chiefly 
rected  to  accurate  spelling,  legible  handwriting,  proficiency  in  arithmetic,  with  spe( 
attention  to  decimal  fractious,  and  the  geography  of  the  United  States.  After  a 
vorable  report  from  the  above-mentioned  board,  and  also  a  physical  examination 
the  surgeon,  the  candidate  will  be  enlisted,  assigned  to  the  signal-service,  and  un 
detailed  for  some  8|M*cial  duty  connected  with  this  office,  will  be  ordei-ed  to  Fort  Wl 
pie,  Va..  near  this  city,  where  the  signal-service  detachment  aud  school  of  instructio 
stationed,  and  will  be  pMced  at  once  under  instruction  to  prepare  for  the  duty  of 
sistant  to  an  observer  on  station;  also  performing  the  general  duties  of  soldiert 
hours  when  not  required  for  instruction.  When  reported  by  the  instructor  as  qn 
fied,  the  enlisted  man  will,  as  the  wants  of  the  service  require,  be  detailed  on 
^bove-mentioned  duty  of  assistant.  The  length  of  time  between  being  ordered  um 
instruction  and  being  detailed  as  assistant  varies  with  the  capacity  and  conduci 
the  individual,  but  has  averaged  about  six  weeks. 

3.  Meu  who  do  not  present  themselves  at  this  office  for  the  above-mentioned  exi 
ioation  can  apply  in  person  to  the  officer  in  charge  at  Fort  Whipple,  Va., 
to  the  observer -sergeants  of  the  signal-service  at  the  following  points,  viz:  IS 
York,  Philadelphia,  Baltimore,  Cincinnati,  Saint  Louis,  Boston,  Buffalo,  Chioa 
Cleveland,  Detroit,  Indianapolis,  and  Louisville,  which  sergeants  are  ordered 
present  proper  applicants  to  the  recruiting  officers  of  the  United  States  Ar 
in  those  cities.  Xo  promiae  or  statement  different  from  this  circular ^  made 
any  one,  is  authorized,  or  will  he  allowed  to  affect  the  terms  of  enlistment  of  any  recr 
Recruits  enlisted  at  Fort  Whipple,  or  at  the  above-mentioned  cities,  are  placed 
duty,  in  the  first  instance,  at  Fort  Whipple,  as  privato  soldiers  of  the  signal-service 
tachment  for  at  least  t\yo  months,  after  which  they  have  the  privilege,  their  cond 
being  good,  to  l»e  examined,  on  their  application,  by  the  6ame  board  above  alluded 
the  examination  being  identical  with  that  required  of  the  civilian  candidates  prioi 
enlistment,  aud  on  passing  that  examination  they  are  ordered  under  instruction  uu 
the  same  circumstAuces  as  above  explained  in  ]>aragraph  2.  The  distinction  is,  ti 
being  enlisted  in  the  above  cities  before  examination  by  the  board,  they  are  transpor 
to  Fort  Whipple  at  the  expense  of  the  United  States,  also  receiving  rations  en  route 
commutation  therefor,  instead  of  presenting  themselves  at  this  office  at  their  own 
pense ;  and  also  that  they  take  the  risk,  if  thev  should  fail  to  pass  the  required  exi 
ination,  of  remaining  on  the  osoal  dnty  of  soldiers  of  the  signal-service  detachme 
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tstead  of  being  detailed  as  nnsistant  to  an  observer,  or  on  other  ditty  requiring  the 
mount  of  education  exhibited  by  those  passing  the  examination. 

4.  All  soldiers  of  the  signal-service,  wherever  enlisted,  who  have  passed  the  above- 
escribed  examination,  and  have  been  instructtjd  and  detailed  on  duty  as  assistant  to 
Q  ol)server  on  station,  or  similar  duty  at  this  office,  are  required  to  perform  such  du- 
es satisfactorily  for  six  mouths  before  promotion  from  private  to  sergeant.  As  a  rule, 
ich  men  may,  after  the  expiratiou  of  that  time,  be  ordered  to  Fort  Whipple  as  candi- 
at«8  for  promotion,  and  after  additional  instruction,  d¥ill,  and  discipline  in  the  duties 
f  soldiers,  are  examined  by  a  board  of  final  examination,  also  appointed  by  the  Chief 
igual-Oflftcer,  and  meeting  at  this  office,  but  differing  from  the  board  of  preliminary 
xamination  before  mentioned,  both  in  its  members  and  the  character  of  examination, 
he  latter  being  exclusively  on  the  course  of  study  and  practice  in  reference  to  the 
pecial  duties  of  the  service  with  which  the  candidate  has  had  the  opportunity  to  be- 
ome  familiar  after  his  enlistment.  They  will  also  be  examined  by  a  board  of  officers, 
onvened  at  Fort  Whipple,  as  to  their  proficiency  in  the  military  duties  of  a  sergeant. 
)n  passing  these  examinations  the  candidate  will,  as  vacancies  occur,  bo  promoted  to 
►e  sergeant,  signal-service,  United  States  Army. 

5.  The  duties  of  an  observer- sergeant  on  station,  as  also  those  of  an  assistant  to  an 
►bserver,  will  be  chiefly  those  i>ertainiug  to  the  observation,  record,  and  proper  publi- 
lation  and  report,  at  such  times  as  may  be  required,  of  the  state  of  the  barometer, 
heruiometer,  hygrometer,  rain-gau^e,  and  other  instruments,  (iustruction  in  the  nse 
f  which  will  be  given  under  the  direction  of  this  office,)  aud  the  report  by  telegraph 
r  signal,  at  such  times  as  indicated  and  to  such  places  as  may  be  designated  by  the 
Ibief  Signal-Officer,  of  the  observations  as  made,  or  such  other  information  as  may  be 
squired — the  telegraphic  reports  to  be  forwarded  by  the  regular  telegraphic  operators, 
r  in  such  manner  as  may  be  directed.  The  utmost  precision  will  be  required  in  ob- 
servations and  reports.  The  specification  of  these  particular  duties  is  not  to  exclude 
ich  othei*s  connected  therewith  as  may  be  necessary.  , 

The  object  of  this  plan  is  to  insure  the  correctness  and  regularity  of  reports  by  hav- 
ig  them  made  under  military  control.  It  being  desired  to  make  this  body  of  men  es- 
ecially  seleot,  rigid  examinations  will  l>e  insisted  upon. 

All  the  duties  will  be  performed  strictly  under  the  discipline  of  military  law,  all 
arsons  in  the  military  service  being  subject  to  trial  and  punishuient  for  improper  con- 
uct  or  neglect  of  duty  under  the  Kules  aud  Articles  of  War.  The  i>eualties  for  neg- 
Kit  of  duty,  bad  conduct,  &c.,  are  dishonorable  discharge,  or  such  other  punishment 
B  a  court-martial  may  direct,  or  as  may  be  provided  for  by  the  customs  of  tbo 
jrvice. 

The  United  States  is  entitled  to  the  whole  time  of  the  persoii  enlisted  ;  but  the  du- 
es required  on  station  are  of  such  a  nature  that,  with  care  and  diligence,  some  time 
etween  the  hours  of  rei>orts,  when  no  active  duty  is  pressing,  will  generally  be  at  the 
isposal  of  the  observer,  which  may  be  devoted  to  reading  or  -study.  Most  of  those 
lrea<ly  enlisted  have  had  such  purposes  in  view.  No  employment  of  this  nalure  can, 
owcver,  be  permitted  to  interfere,  in  any  way,  with  that  prompt  ^nd  constant  atten- 
on  to  duty  which  will  be  insisted  upon. 

6.  The  pay  and  allowances  of  both  sergeant  and  private  vary  according  to  the  char- 
Bter  and  place  of  the  duties  and  the  length  of  the  service  of  each  individual.  The  fol- 
»wing  table  exhibits  the  average  per  month  for  five  years,  according  to  the  present 
iw: 


Rank. 


When  at  Fort 

Whipplo.Va.,  or'  When  on  uta-  I  When  at  this 
at  a  military    |  tiou.  |         office, 

post.  I 


drgeanta . 
rivates... 


«34  44    I     $77  25    I     ^95  06 
19  68    I      60  43    I      90  89 


Of  the  above  amounts  $1  per  month  in  the  third  year,  $2  per  month  in  the  fourth 
ear,  aud  $3  per  month  in  the  fifth  year  are  retained,  and  will  not  be  paid  until  final 
iscbarge  after  faithful  service.  An  allowance  for  clothing,  averaging  $5.59  per  mouth 
>r  sergeants  and  $5.42  for  privates,  is  also  included  in  the  above,  which,  if  clothing  is 
ot  drawn  in  kind,  is  also  retained  until  discharge.  When  at  Fort  Whipple,  both  ser- 
eant«  and  privates  receive  auarters  and  rations,  and  at  all  places  are,  when  ill,  provided 
rith  medical  attendance  and  medicines. 

7.  Applications  being  frequently  made  for  enlistment  in  this  'service,  conditioned 
poD  tlie  applicant  being  placed  upon  some  specified  duty  or  stationed  at  a  particular 
laoe,  it  is  to  be  clearly  understood  that  no  such  qaalifioation  of  the  contract  of  enlist- 
lent  will  be  allowed  or  considered,  the  wants  of  the  service,  which  cannot  be  known 
1  advance  regniating  all  details  of  dntj. 

By  order  of  the  Chief  StgBal-Officer  of  ihe  Army. 

OABRICK  MALLERT, 
CngpUUn  F^t  Ittfantry,  Bvi.  lA,  CoL,  U,  8,  A.,  Acting  Signal-Officer  and  A$9i9tant. 


Digitized 


by  Google 


320 


REPORT   OP   THE    SECRETARY    OF   WAR. 


Paper  7. 

INSTRUCTIONS  TO  OBSERVER-SERGEANTS,  SIGNAL   SERVICE,  U.  S.  A.,  ( 

DUTY  AT  STATIONS. 

[General  Orders  No.  32.] 

War  Department,  Offici:  of  the  Chief  Signal-Officer, 

Washington^  D.  C,  Septeniher  1^0,  1873 

1.  Observer-sergeants,  signal  service  United  States  Army,  on  duty  at  stations,  \i 

strictly  comply  with  the  following  instructions,  (in  place  of  those  heretofore  issued 

them  from  this  office,)  which  will  also  be  used  as  a  text-book  in  all  instruction  giv 

to  enlisted  men  at  Fort  Whipple,  Va.,  or  on  station. 

«  #  »  »  «  «  # 

By  order  of  the  Chief  Signal-Officer  of  the  Army. 

GARRICK  MALLERY, 
Captain  First  Infantry^  Bvt.  Lt.  Col.j  U,  5.  A.^  Acting  Signal-Officer  nnd  Assistan 


instructions. 

1.  Each  observer,  upon  arriving  at  his  station,  will  immediately  proceed  to  secun 
room  suitable  for  office  purposes  and  the  storage  of  instruments  and  other  Uuit 
States  property  in  his  charge.  This  room  must  be  in  the  immediate  vicinity  of  t 
telegraph-office  charged  with  the  transmission  and  receipt  of  the  weather  reports,  a 
should  be  in  the  upper  story  of  a  building  and  contain  at  least  one  window  facing  t 
north.  la  all  cases  he  will  endeavor  to  get  permission  to  occupy  the  roof  of  this  buil 
ing  for.  the  necessary  exposure  of  his  instruments,  and,  at  stations  specially  designat 
by  the  Chief  Signal-Officer,  for  the  erection  of  an  instniment-room,  in  accordance  wi 
plans  furnished  by  this  office.  A  lease  of  this  room  for  a  period  of  one  year,  with  t 
privilege  of  renewal  on  the  part  of  this  office,  in  accordance  with  the  regular  fonus 
be  furnished  the  observer  on  application  to  the  property  and  disbursing  officer,  will 
made  out  and  properly  signed  before  any  expense  is  incurred  in  fitting  up  the  room 
putting  up  instruments.  When  such  permission  cannot  be  obtained,  or  a  suitable  re 
found,  and  at  all  stations  not  designated  as  above,  an  instrument-sheHer  will  be  cc 
structed  substantially  bs  followe : 


Select  a  window  fronting  the  north ;  remove  the  lattice-blinds,  if  there  be  any,  ai 
along  the  exterior  jambs  of  the  window  place  perpendicularly  two  pieces  of  lattic 
work,  (a  a,)  projecting  to  a  distance  of  from  20  to  24  inches  from  the  panes.  At  hi 
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is  distADce,  10  or  12  inches  from  the  panes,  and  at  the  height  of  the  eye  of  the  ob- 
ver,  when  in  the  chamber,  pass  from  one  end  of  the  shelter  to  the  other  two  small  wooden 
insverse  bars,  (c  Cf)  each  an  inch  broad,  for  the  purpose  of  supporting  the  instrn- 
snts.  Upon  the  outer  edge  of  the  sides  fasten,  in  the  usual  way,  (b  b,)  the  latticed 
tnds  which  were  removed  from  the  jambs,  or  two  others  provided  for  the  purpose, 
leso  blinds  will  be  hinged  to  the  side-walls  so  as  to  be  opened  when  necessary^  and 
3ured  in  the  middle  by  an  ordinaiy  staple  and  hook.  Ten  inches  outside  of  this 
luie-work  an  outer  wall,  also  of  lattice-work,  will  l^e  placed  with  the  front,  opening 
the  center  in  the  same  manner  as  the  inner  wall.  The  whole  must  be  covered  with 
small  inclined  roof  of  boards,  (E  B,)  placed  at  least  15  or  20  inches  above  the  in- 
rumen t.  The  lower  part,  (J,)  or  the  base,  may  remain  open,  unless  the  shelter  is 
ithin  10  feet  of  the  ^nnd,  in  which  case  the  bottom  will  be  covered  with  slats  2 
ches  wide,  placed  1  inch  apart.  The  instrument  shelter  will  be  painted  with  white 
Eul.  The  building  selected  should  be  detached  from  other  buildings,  and  where  this 
nnot  be  had,  should  be  higher  than  those  surrounding  it.  Too  much  attention 
unot  be  given  to  the  proper  setting  up  of  the  instruments  and  their  protection  from 
cal  influences.  * 

2.  An  observer,  upon  arriving  at  his  station,  will,  as  soon  as  practicable,  put  himself 
communication  with  the  l^ard  of  trade,  chamber  of  commerce,  board  of  under- 

riters,  and  such  other  bodies  as  may  desire  to  co-operate  with  this  office  in  its  efforts 
make  the  service  locally,  as  well  as  generally,  useful.  If  meteorological  committees 
kve  not  been  appointed  by  any  or  all  of  these  bodies,  their  appointment  should  be 
g^  as  a  matter  of  special  importance,  and  the  committees  requested  to  place  them- 
Ives  in  communication  with  tne  Chief  Signal-Officer.  He  will  also  communicate  with 
ch  colleges,  scientific  associations,  and  other  institutions  of  learning  as  may  be 
cated  at  or  near  his  station,  and  will  explain  to  their  officers  and  members  the  nature 
id  object  of  his  duties,  and  invite  their  co-operation.  He  must  bear  constantly  in 
ind  that  it  is  expected  he  will  use  every  effort  in  his  power  to  render  his  office  of  the 
eatest  public  utility. 

3.  The  office-furniture  will  be  of  the  plainest  kind,  and  consist  only  of  such  articles 
are  absolutely  necessary  for  the  proper  transaction  of  business.   The  room,  furniture,  ■ 

id  instruments  must  be  kept  neat  and  clean  at  all  times,  and  always  prepared  for 
spection. 

4.  The  regular  reports  from  station will  commence  with  the  mominff  report 

' ,  and  from  and  after  that  date  three  observations  will  be  made  daily,  and  trans- 

itted  by  telegraph,  to ,  and  four  observations,  at  different  hours,  for  transmission, 

eekW,  to  this  office. 

5.  The  observations  for  telegraphic  transmission  will  be  taken  daily  at a.  m., 

—  p.  m.,  and p.  m.,  (local  time,)  and  after  the  proper  corrections  are  made,  will 

)  entered  on  Form  5,  supplied  by  this  office,  and  also  in  the  daily  record  of  observa- 
)ns  and  the  record  of  bulletins,  and  a  weekly  record  of  them  on  Form  4  will  be  sent 

this  office.    The  instruments  will  be  read  in  the  following  order : 

1.  Barometer.  2.  Thermometer.  3.  Hygrometer. 

4.  Anemometer.  5.  Anemoscope.  6.  Rain-gauge. 

6.  The  readings  of  the  different  instruments  must  be  entered  as  made  in  the  original 
cord  of  observations  and  not  copied  in  from  a  slip  of  paper.  Observers  will  habitu- 
ly  carry  this  book  when  making  an  observation,  and  enter  the  readings  in  petioilj  as 
>ted  at  the  time.  They  will  also  use  this  book  for  making  the  proper  corrections,  as 
dicated  by  the  marginal  references.  Pen  and  ink  must  not  be4i8ea  for  entering  any 
iservation  or  correction.  The  mid-dav  observations  will  be  entered  on  the  spare  pages 
'  this  book,  using  one  column  for  each  day  properly  dated  and  timed. 

7.  The  reports  will  be  handed  by  the  observer  m  person  to  the  operator  charged  with 
eir  transmission,  in  the  order  and  at  the  times  named  below,  viz  :  Report  No.  1,  at 

a.  m. ;  report  No.  2,at  —  p.  m. ;  report  No.  3,  at  —  p.  m.  The  mid-dav  report,  when 
nt  by  telegraph,  will  be  filed  as  soon  as  practicable  after  the  observation  is  made. 

8.  Observers  must  be  at  the  telegraph-office,  with  the  reports  carefully  and  plainly 
ritten  out  in  duplicate,  ten  minutes  before  the  hours  named  above,  in  order  that  the 
aerator  maybe  notifiea  in  time  to  prepare  for  their  transmission,  and  must  obtain  the 
mature  of  the  operator  to  both  copies  of  each  report,  with  the  exact  time  of  receipt  by 
m.  They  will  also  furnish  the  manager  of  the  office  with  a  plainly  written  or  printed 
it  of  stations  (with  their  proper  telegraphic  numbers)  from  which  reports  are  to  be 
ceived  at,  and  also  of  those  to  be  sent  from,  his  office,  with  the  names  of  the  stations 
which  they  are  to  be  sent.  If  reports  are  to  be  transferred  or  selected  for  transfer  at 
ky  station,  the  observer  at  that  station  must  personally  attend  to  such  transfer  or 
lection,  unless  prevented  by  ^ckness  or  other  extraordinary  cause.  To  provide 
^inst  such  an  event,  he  must  so  arrange  with  the  manager  that  the  regular  traus- 
ission  of  reports  will  not  be  interrupted  by  his  absence. 

9.  The  following  is  a  list  of  stations,  with  their  proper  telegraphic  numbers.    Those 
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^  to  be  received  at  station  No. are  nnderlioed  in  red  ink,  and  any  failare  to  receire 

them  must  be  promptly  reported  to  tliis  office,  with  a  slatement  of  the  probable  caoso 
of  failure. 


Station. 


No. 


Station. 


Ko. 


Cape  Roziere,  Canada 

Cliatham,N.B 

Santiago  do  Cuba 

Kingston,  Jamaica 

Father  Point,  Canada 

Sydney,  C.B 

^uk  Jnan,  Porto  Bico 

Bridgetown,  Barbadoes .... 
Basse  Tcrre,  Ooadelonpe. . . 

Plaister  Cove,  N.  S 

SaintJohu'sK.  B 

Portland,  Me 

Boston,  Mass 

Now  London,  Conn 

New  York  City,  N.  Y 

Albany.N.  Y 

Philadelphia,  Pa 

Baltimore,  Md 

Washington,  D.  C 

Wilmington,  N.  C 

Charleston.  S.C 

Savannah,  Ga 

AugnHta,6a 

Lake  City,  Fla 

Key  West,  Fla 

Montgomery,  Ala 

Mobile,  Ala 

Now  Orleans,  La 

San  Francisco^  Cal 

Norfolk,  Va 

Oswego,  N.  Y 

Rochester.  N.  Y 

Batialo,  N.Y 

(Uoveland,  Ohio 

Toledo,  Ohio 

Detroit,  Mich 

Cliicago,  III 

Milwankee,  Wis 

Saint  Paul,  Minn , 

Da  Lath,  Minn 

Pittaburch,  Pa 

Knoxvilio,  Tenn 

Indianapolis,  Ind 

Ly  Dchburgh,  Va 

Barlington,  Vt 

Mount  wanhiDgton,  N.  H. 

Keokuk,  Iowa 

Grand  Haven,  Mich 

£soanaba,  Mich 

Marquetta,  Mich 


1 
S 
3 
4 
5 
6 
7 
8 
0 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
SI 
93 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


Davenport,  Iowa 

Leavenworth,  Kana 

Cairo,IU 

CapeMay,  N.  J 

Galveston,  Tex 

Montreal,  Canada 

Qaebeo,  Canada 

Toronto,  Canada 

PnntaBassa,  Fla 

Wood's  Hole,  Mass 

y  Icksbnrg.Misa 

Memphia,  Tenn 

NashvUle,  Tenn 

Loiil8ville,Ky 

Cincinnati,  Ohio 

Saint  Louis,  Mo 

Omaha,  Nebr 

Cheyenne,  Wyo 

Santa  F6^N.  Mex 

Corinne,  Utah 

Fori  Benton,  Mont  — 

Shreveport.  La 

Jacksonville,  Fla 

Portland,  Oreg 

San  Diego,  Cal 

Denver,  Colo 

Virginia  City,  Mont. .  - . 
Port  Stanley.  Canada .. 
Port  Dover,  Canada. . . . 

Kingston,  Canada 

Saugeon,  Canada 

Breokinridgei  Minn  . . . . 

Fort  Solly,  Dak 

IndianoUL  Tex 

Alpena,  Mich 

Pembina,  Dak 

La  Crosse,  Wis 

Fort  Garry,  Manitoba  . 

Halifkx.N.S 

Lexington,  Ky 

WytheviUe,Va 

Morgantown,  W.  Va  . . . 
Fort  Gibson,  Ind.  T  ... 

Eastport,  Me 

Yankton,  Dak 

New  Haven,  ('onn 

Erie,  Pa 

Dubuque,  Iowa 

Pike'a  Peak,  Cok> 

Havana,  Cuba 


51 

sa 

53 
54 

55 
56 

57 
56 
5» 
«0 
61 
OS 
C3 
64 
65 
66 
67 
68 
69 
70 
71 
7« 
73 
74 
73 
76 
77 

7a 

7i 
» 
t<l 
89 
83 
84 
65 

m 

87 
89 

m 
m 
•I 

99 

n 

M 

«5 
96 
97 
«8 


10.  At  each  station  an  observation  of  the  barometer  will  be  taken  daily  at  19  m., 
Washington  mean  time,  and  if  a  change  equal  to,  or  greater  than,  fifteen  hundredths 
of  an  inch  has  taken  place  since  the  regular  morning  telegraph io  observation,  the 
fact  will  bo  reported  immediately  by  telegraph  to  the  Chief  Signal-Officer,  with  the 
direction  of  wind  and  state  of  weather  andthe  velocity  of  the  wind  in  miles  per  hour ; 
the  whole  being  sent  in  the  same  order  in  which  they  are  given  here,  and  in  the  regu- 
lar cipher  words.  A  regnlar  weekly  report  of  these  mid-day  observations  will  be  made 
out  on  Form  4  and  mailed  to  the  central  office  with  the  other  reports  on  this  form. 

In  these  special  reports  the  barometer  will  be  corrected,  in  the  usual  manner,  fot 
temperature,  elevation,  and  instninicntal  eri-or. 

11.  In  addition  to  the  midday  observation  and  those  made  for  telegraphic  transinis< 
sion,  throe  others  will  be  taken  daily —at  7  a.  in.,  2  p.  m.,  and  9  p.  m.,  (local  time^l 
resjiectively.  Those  will  bo  rcconled  upon  Form  4  in  the  same  manner  as  the  t<.*legmphic 
observations,  bnt  on  a  separate  nlieet,  and  a  copy  of  them  will  be  forwarded  weekly 
to  the  office  of  the  Chief  Signal-Officer. 

12.  After  delivering  his  own  reports  to  the  operator,  each  observer  or  an  oasistonl 
designated  by  the  observer  will  remain  in  the  tolograph-officc  until  thev  are  8i«nt  t« 
their  proper  destination,  and  until  the  i-eports  fi-om%thor  stations  intended  for  use  al 
his  station  are  received,  or  until  assured  that  their  receipt  has  been  prevented  by  sottM 

cause  beyond  the  control  of  the  ojiciator.    The  reports  for  station  No. should  be 

received  by a.  m., p.  m.,  and  m.,  i-esiiectively ;  and  when  they  are  do- 
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ayed  beyoDd  these  honrs,  the  facta  shoald  in  all  cases  be  promptly  reported  to  this 
imce  by  mail,  with  a  statement  of  the  cause  of  delav  when  known. 

13.  To  avoid  useless  delay  in  getting  out  the  bulletins,  observers  should  arrange, 
whenever  practicable,  to  have  the  use  of  a  desk  or  table  in  or  near  the  operating-room 
f  the  telegraph-office,  in  order  that  the  reports  may  be  translated  and  written  out 
»roperly  as  rapidly  as  received.  Where  permission  to  occupy  the  room  for  this  pur- 
K)ee  is  granted  by  the  manager,  a  small  table  will  be  famished  by  this  office  for  the 
ise  of  the  observer,  whenever  necessary. 

14.  The  telegraph-offices  at  which  the  reports  are  received  will  be  kept  constantly 
npplied  by  the  observers  with, Form  2,  and  in  all  cases  the  receiving  operator  will  be 
equired  to  fill  in  this  form  with  the  name  of  station,  datCf  and  time  that  reports  are 
'eceived.    Observers  will  in  like  manner  lill  up  Form  5  before  delivery. 

15.  Reporis  mu^t  be  made  on  Simdaye  at  the  regular  hourSf  and  delivered  punctually  at  the 
eUgraph'Office, 

16.  Immediately  upon  the  receipt  of  the  morning  reports  at  any  station  the  observer 
nrill  translate  them  into  ordinary  language,  and  write  them  out  clearly  and  plainly  on 
ihe  bulletin  sheet,  (Form  3,)  filling  in  each  column  with  the  data  named  in  its  heading, 
rho  manifold  issue  of  the  bulletin  will  be  used,  and  when  completed,  copies  will  be  reg- 
ilarly  posted  in  the  rooms  of  the  board  of  trade,  chamber  of  commerce,  and  such  other 
conspicuous  places  as  may  have  been  officially  designated.  Copies  may  also  be  fur- 
nished to  private  individuals  when  personal  application  is  made  for  them  at  the  ob- 
lerver's  office,  and  their  preparation  does  not  interfere  with  the  issue  of  those  designed 
for  public  use,  or  with  the  ordinary  and  regular  duties  of  the  station.  A  copy  will  be 
furnished  to  each  evening  newspaner  published  at  the  station,  and  its  regular  publica- 
tion secured,  if  possible.  The  local  observations  will  invariably  be  enter^  in  all  bulle- 
tins, press-reports,  and  maps.  At  stations  supplied  with  the  manifold  maps,  their  prep- 
iration  follows  the  bulletins,  and  they  will  be  printed  as  rapidly  as  practicable,  and 
nmished  to  such  parties  as  may  be  designated  by  this  office,  upon  the  recoramenda- 
ion  of  the  observer  in  charge.  The  "  War  Department  Weather  Map  "  will  then  be 
ihanged  in  accordance  with  the  following  key  and  instructions : 

The  index  consists  of  an  arrow,  disk,  and  card,  which  show  the  direction' and  velocity 
»f  the  wind,  state  of  the  weather,  height  of  tho  barometer,  and  height  of  the  thermom- 
iter,  and  relative  humidity  at  the  place  on  which  they  are  affixed.  The  index  will  be 
hanged  once  daily,  at  10  a.  m.,  or  as  near  that  hour  as  is  practicable.  The  arrow  flies 
rith  the  wind. 

A  red  disk  indicates  clear  weather. 

A  blue  disk  indicates  sky  covered  with  clouds. 

A  i-blue  disk  indicates  sky  one-fourth  covered  with  clouds. 

A  ^blue  disk  indicates  sky  one-half  covered  with  clouds. 

A  f-blue  disk  indicates  sky  three-fourths  covered  with  clouds. 

A  black  disk  indicates  rain. 

A  white  and  black  barred  disk  indicates  snow. 

A  silicate  tag  projecting  below  the  disk,  and  held  in  position  by  the  same  screw  that 
natens  the  arrow  and  disk,  shows  the  velocity  of  the  wind  in  miles  per  hour,  the  height 
f  the  barometer  in  inches  and  hundredths,  and  the  height  of  the  thermometer  in  de- 
;ree8,  Fahrenheit,  and  the  percentage  of  humidity. 

Example: 


7 

29.55 
70 

98 


In  using  these  tags  a  hole  will  be  drilled  through  them  near  the  upper  end,  by  which 
hey  will  be  fastened  to  the  screws.    When  the  symbols  are  changed,  these  tags  need 
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vot  be  removed,  as  the  lead-poDcil  writing  may  be  erased  by  moans  of  a  small  pi 
of  sponge  slightly  moistened,  taking  care  that  the  face  of  the  map  is  not  soiled. 

With  proper  care  these  tags  will  thus  last  for  a  number  of  months. 

The  barred-disk  A  indicates  snow,  and  the  position  of  the  arrow  a  a  that  the  w 
is  blowing  from  the  west.  The  upper  figure  on  the  card,  c,  shows  that  the  volo< 
with  which  the  wind  is  blowing  is  seven  miles  per  hour.  The  height  of  the  barome 
shown  by  the  middle  figures,  is  twenty-nine  inches  and  fifty-five  hundredths,  the  heij 
of  the  thermometer  seventy  degi-ees  above  zero,  and  the  relative  humidity,  indica 
by  the  lower  figures,  is  98  per  cent.  When  the  temperature  is  below  zero  the  mi 
sign  should  always  be  prefixed. 

To  facilitate  changing  the  disks  they  are  cnt  so  as  to* slip  on  and  off  without  rem 
ing  the  clamp,  as  shown  in  the  following  figure : 


O 


A  calm  is  indicated  by  the  omission  of  the  arrow. 

17.  The  afternoon  reports  will  be  received  and  translated  in  the  same  manner  as  tli 
received  in  the  morning,  and  will  be  bulletined  at  such  places  as  will  insure  the  great 
publicity.  At  stations  where  the  mom  in  j^  papers  go  to  press  too  early  for  the  publ 
tion  of  the  midnight  report,  they  will  be  Inmished  with  the  afternoon  issue. 

18.  The  night  reports,  after  translation,  will  be  carefully  and  promptly  written 
on  Form  3  and  furnished  to  such  morning  papers  printed  at  the  station  as  desire  th 
for  publication.     Observers  will  endeavor  to  arrange  with  the  publishers  to  have 
reports  taken  from  the  observer's  office,  but  where  this  arrangement  cannot  be  efiecl 
the  observer,  or  his  assistant,  will  deliver  them  in  person  at  the  difi:erent  newspa 
ollices. 

19.  At  stations  where  the  publishers  of  newspapers  desire  to  have  the  three  full  rep< 
of  the  previous  dav,  they  will  be  supplied  by  the  observers  on  the  manifold  form  iss 
by  this  office  for  that  purpose.  In  such  cases,  observers  will  write  up  the  morning  j 
afternoon  reports  dufin^  the  day  and  evening,  so  that  there  will  be  no  delay  in  gett 
out  the  full  report  at  midnight.  In  filling  out  the  beading  of  the  daily  bulletin, 
publication,  the  time  of  the  reports  will  be  the  exact  local  time  of  the  place  of  pn 
cation,  and  will  be  so  stated  at  all  stations.  In  carrying  out  that  part  of  their  d 
which  relates  to  the  publication  and  distribution  of  reports,  observers  will  be  requi 
to  act  promptly  and  intelligently,  as  the  usefulness  of  the  reports  depends  wholly  u] 
the  speed  and  accuracy  with  which  they  are  laid  before  the  public. 

20.  In  furnishing  weather-reports  and  items  for  publication,  observers  must  com 
themselves  strictly  to  the  instructions  issued  from  this  office,  and  will  not,  under 
circumstances^  publishy  or  cause  to  he  published,  forecasts  or  predictions  of  the  toeather, 

21.  At  each  station  a  daily  record  will  be  kept  of  missing  reports,  showing  the  nai 
and  official  numbers  of  the  stations,  with  the  cause  of  their  non-receipt  when  kno' 
and  also  such  telegraphic  errors  as  may  come  to  the  observer's  knowledge.  A  c< 
of  this  record  on  Form  19  will  be  forwarded  weekly  to  this  office  in  the  same  pack 
with  the  originals  of  Form  2. 

2*^.  A  copy  of  the  latest  synopsis  received  by  the  observer  or  the  Associated  Pi 
at  stations  where  it  is  regularly  received,  will  be  posted  with  each  copy  of  the  bulU 
that  is  publicly  displayed.  These  copies  will  be  made  in  manilbld  on  Form  15  furnis 
by  this  office. 

23.  'Observers  will  be  held  directly  responsible  for  the  correct  publication  of 
weather-reports  at  their  respective  stations,  and  must  take  every  precaution  to  gu 
against  errors,  especially  in  the  newspaper  copies,  where  they  are  most  frequec 
found.  The  accuracy  of  the  published  reports  must  be  verified  by  daily  perso 
inspection,  and  when  errors  are  found  they  should  be  traced  to  their  proper  soui 
and  measures  taken  to  prevent  their  repetition  an  far  as  in  the  power  of  the  obsen 
The  use  of  the  regular  official  heading  authorized  by  this  office  for  all  reports  must 
insisted  upon,  and  care  taken  that  correct  time  of  issue  is  given  to  both  the  built 
and  synopsis. 

24.  When  the  wires  of  the  telegraph  company  by  which  the  reports  are  regula 
transmitted  are  known  to  be  down  or  obstructed  in  such  a  manner  as  to  prevent  tl 
prompt  transmission,  they  will  be  sent,  until  such  obstruction  is  removed,  over 
wires  of  any  otlier  company  possessing  the  necessary  facilities,  as  provided  for  in  spei 
instructions  from  this  office. 
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25.  In  all  reports  and  bulletins  posted  or  furnished  to  the  press  for  publication,  due 
redit  must  be  given  to  the  telegraph  company  over  whose  wires  they  were  received. 
At  all  stations  ordered  to  make  river-reports,  the  depth  of  water  above  low- water 
lark  will  be  observed  at  three  o^clock  (local  time)  each  afternoon. 
The  sixth  space  in  first  line  of  Foim  5  will  be  used  for  the  depth  in  feet  whenever 
10  number  exceeds  eight,  and  the  sixth  space  in  second  line  for  the  odd  inches. 
Whenever  the  depth  does  not  exceed  8  feet,  the  word  "  River"  will  be  used  to  fill 
le  space  in  the  first  line,  and  the  whole  depth  given  in  the  second  line  in  inches. 
In  furnishing  the  reports  to  the  press,  and  in  filling  up  the  bulletin.  Form  3,  the 
Mly  change  will  be  given.    This  change  will  be  obtained  by  taking  tne  dififerenoe 
3tween  the  current  report  and  that  of  the  preceding  day. 

27.  Whenever  any  sudden  or  unusual  change  occurs  in  the  condition  of  the  river 
3tween  the  regular  hours  of  observation,  a  special  series  of  observations  will  be  made 
id  the  obeerv^  depth  will  bo  reported  in  the  usual  manner  at  the  next  succeeding 
olographic  report,  and  these  special  reports  will  be  continued  tri-daily  (one  at  each 
>legraphic  report)  until  the  river  resumes  its  normal  condition,  when  the  morning 
ad  midnight  specials  will  be  discontinued. 

28.  In  carrying  out  these  instruction's,  observers  will  use  the  ciphey-words  in  the 
»lnmn  headed  "  Rise,"  when  the  ri^er  is  rising  at  the  date  of  report,  and  those  in  the 
dumn  headed  "  Fall,"  when  it  is  falling. 

29.  The  observations  for  the  morning  and  midnight  special  river-reports  will  be 
ade  within  an  hour  of  the  time  of  report  if  practicable. 

Observers  must  exercise  great  care  in  making  and  recording  the  river-reports,  in 
der  that  they  can  be  relied  upon  as  accurate  by  interested  parties. 

30.  The  amount  of  rain-fall  (or  melt«d  snow)  will  be  measured  and  reported  at  each 
:  the  three  telegraphic  reports  only; 

INSTRUMENTS. 

31.  Each  station  will  be  supplied  with  the  following  .instruments : 
Two  standard  barometers,  (Green's.) 

Two  standard  thermometers,  (Green's.) 
One  standard  hygrometer,  (Glaisher's  modeL) 
One  maximum  thermometer. 
Oue  minimum  thermometer. 

One  anemometer,  (Robinson'Si)  with  self-registering  attachment. 
One  wind- vane. 
One  rain-gauge. 
One  clock. 

Other  instmments  may  be  added  from  time  to  time  as  the  necessity  for  their  use  he- 
mes apparent. 

BAROMETER. 

32.  The  barometers  will  in  all  cases  be  carefully  compared  with  the  standard  at  this 
Bee  before  issue,  and  the  amount  of  instrumental  error  will  be  sent  with  each  when 
leaves  this  office. 

The  two  barometers  furnished  each  station  will  be  carefiilly  compared  by  the  observer 
charge  once  a  month,  making  a  series  of  comparative  readings  of  not  less  than 
renty  in  number,  which  will  be  recorded  in  full  in  the  daily  journal  as  soon  as  made. 
1  making  out  the  monthly  abstract  of  the  Journal  these  readings  will  be  embodied  in 
te  instrumental  report ;  they  must  not  be  corrected  for  elevation,  bat  for  temperature 
id  instrumental  error  only. 

No  change  of  instrumental  error  will  be  made  by  any  observer  without  direct 
ithority  uom  this  office. 

The  barometer  should  be  placed  in  a  room  of  a  temperature  as  uniform  as  possible, 
it  heated,  nor  too  much  exposed  to  the  sun.  It  should  be  suspended  at  the  height  of 
e  eye,  near  a  window,  in  such  a  manner  as  to  be  lighted  perfectly  without  exposure 
tber  to  the  direct  rays  of  the  sun  or  to  the  currents  of  air  which  are  always  found  at 
e  window-casings  and  doors.  To  protect  the  instrument  from  external  injuries,  from 
ist,  and  from  the  direct  radiation  of  warm  bodies  or  the  currents  of  air  from  the 
indow,  observers  will  fasten  the  wooden  case  in  which  it  is  carried  firmly  against  the 
Ul  in  a  vertical  position  near  the  window,  in  such  a  manner  that  the  cover  will  open 
a  direction  parallel  to  the  panes.  An  opening  large  enough  to  admit  the  tube  of  the 
urometer  will  be  cut  in  the  upper  end  of  the  box ;  and  directly  above  this,  at  the  dis- 
nce  of  one  inch,  a  strong  hook  will  be  driven  into  the  wall.  This  hook  should  extend 
ro  or  three  inches  beyond  the  box,  and  upon  it  the  instrument  will  be  suspended, 
hen  not  in  use  the  cover  will  be  closed ;  but  when  an  observation  is  to  be  taken  it 
ill  be  opened,  and  the  instrument  drawn  out  on  the  hook,  clear  of  the  box,  and  in 
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the  full  light  of  the  window.    After  the  observation  is  made  the  barometer  will  1 
Blipx>ed  back  into  the  box. 

33.  All  readings  of  the  barometer  taken  for  telegraphic  transmission  will  be  corrects 
by  the  observer  making  the  observation,  for  instrnmental  error,  for  temi>eratnre,  ai 
for  elevation,  before  they  are  sent  from  his  station.  In  correcting  for  temperature,  t1 
reading  of  the  attached  thermometer  will  be  used,  while  in  correcting  for  elevation  tl 
temperatore  used  will  be  that  of  the  exposed  or  open-air  thermometer. 

In  correcting  for  elevation,  the  height  of  the  surface  of  the  mercury  in  the  cistei 
of  the  barometer  above  the  ground  must  be  added,  in  all  cases,  to  the  height  of  tl 
station  aboy^  sea-level,  as  in  the  following  example,  viz  :  Suppose  height  of  stati< 
above  sea-leVel  to  be  670  feet ;  height  of  mercury  (surface)  in  cistern  to  be  17  fe 
above  the  ground ;  then  the  elevation  to  be  corrected  for  would  be  687  feet. 

In  correcting  for  temperature,  Table  XVII,  pages  66  to  71,  Paper  C,  of  Guyot*s  tabic 
will  be  used ;  and  for  elevation,  Table  XIX,  page  92,  Paper  D,  of  the  same  book,  whi 
special  tables  are  not  prepared  under  the  direction  of  this  office. 

34.  In  transporting  a  barometer,  even  across  a  room,  it  should  be  screwed  up  ai 
carried  with  its  cistern  uppermost.  For  traveling,  it  is  provided  with  a  wooden  cas 
On  steamboats  or  railroads,  it  should  be  hung  up  by  a  hook  in  the  state-room  or  cs 
and  the  lower  end  firmly  strapped  to  the  side  of  th^  room  or  car  to  prevent  jarrin 
In  wheeled  vehicles,  it  should  be  carried  by  hand,  supported  bv  a  strap  over  tl 
shoulder,  or  held  upright  between  the  legs ;  but  it  shoula  not  be  allowed  to  rest  on  tl 
floor  of  the  carriage,  for  a  sudden  jolt  might  break  the  tube.  If  carried  on  horsebac 
it  should  be  strapped  over  the  shoulders  of  the  rider,  where  it  is  not  likely  to  be  i 
jured,  unless  the  animal  is  subject  to  a  sudden  change  of  gait.  When  about  to  be  use 
it  should  be  taken  from  its  case,  and,  while  screwed  up,  gently  inverted  and  hong  u 
when  it  can  be  unscrewed.  While  it  has  its  cistern  uppermost,  the  tube  is  full — is  oi 
solid  mass  of  metal  and  glass— and  not  easily  injured,  but  when  hung  up  a  sudden  jo 
might  send  a  bubble  of  air  into  the  vacuum  at  the  upper  end  of  the  tube,  and  the  i 
struraent  would  be  useless  until  repaired.  Observers  must  never  swing  the  baromct 
or  endeavor  to  force  the  mercury  against  the  top  of  the  tube  without  first  screwing  i 
the  large  adjusting  screw  at  the  base  of  the  cistern. 

If  the  cistern  should  become  dirty,  it  can  be  cleaned  with  safety,  and  withoi 
changing,  in  the  slightest  degree,  the  zero  of  the  instrument.  Everything  used  in  tl 
operation  must  be  clean  and  dry.  Blowing  upon  any  of  the  parts  must  be  avoided,  i 
the  moisture  from  the  breath  is  injurious. 

The  instrument  being  placed  upright,  the  cistern  uppermost,  unscrew  and  take  ( 
the  brass  casing  which  incloses  the  wooden  and  leathern  part  of  the  cistern,  Tfa 
wooden  part  (which  has  the  grain  crosswise,  and  therefore  is  not  air-tight)  is  made 
two  pieces^  fastened  together  by  four  screws  and  four  brass  pieces,  each  in  the  form  of 
half  of  a  circular  ring.  It  will  be  necessary  to  take  out  two  of  these  screws  and  loosi 
the  other  two,  when  the  brass  pieces  can  be  taken  off.  The  upper  wooden  piece, 
which  the  bag  is  attached,  can  tnen  be  lifted  off,  and  the  mercury  will  be  exposed.  I 
then  inclining  the  instrument  a  little,  a  portion  of  the  mercury  in  the  cistern  may  1 
poured  out  in  a  clean  vessel  at  hand  to  receive  it,  when  the  end  of  the  tube  will  1 
uncovered.  This  is  to  be  closed  by  the  gloved  hand,  when  the  instrument  can  be  i 
verted,  the  cistern  emptied,  and  the  tube  brought  again  to  its  upright  position.  Gre 
care  must  be  taken  not  to  permit  any  mercury  to  pass  out  of  the  tube.  The  long  scren 
which  fasten  the  glass  portion  of  the  cistern  to  the  other  parts  can  then  be  taken  o 
the  various  parts  wiped  with  a  dean  cloth  or  handkerchief,  and  restored  to  the 
former  positions.  The  mercury  which  had  been  taken  out  of  the  cistern  must  now  1 
cleaned,  or  it  must  be  replaced  by  other  that  is  clean  and  pure.  If  the  old  merouiy 
merely  dusty,  or  dimmea  by  a  film  of  oxide,  the  cleaning  may  be  effected  by  strainii 
it  through  chamois-leather,  or  through  a  funnel  with  a  capillary  hole  at  the  end  of 
size  to  admit  of  the  passage  of  but  a  small  thread  of  the  metal.  Such  a  funnel  is  co 
veniently  made  of  letter-paper.  The  dust  will  adhere  to  the  skin  or  paper,  and  tl 
filtered  mercury  will  present  a  clean  and  bright  anpearance.  At  stations  wbe 
muriatic  acid  can  be  procured,  the  mercury  may  oe  easily  and  quickly  cleaned  by  mi 
iug  about  two  ounces  of  the  acid  with  it  in  a  small  vessel  or  cup  and  then  ponrii 
into  the  vessel  clear  water  until  it  overflows  and  carries  off  all  the  impurities.  Wh( 
sufficiently  pure  the  water  will  be  poured  off  and  the  mercury  heated  over  a  gas 
lamp  light  until  all  remaining  moisture  is  expelled.  If  chemically  impure,  it  snon 
be  rejected,  and  fresh,  clean  mercury  used.  With  such  clesm  mercury  the  ciste 
should  be  filled  as  nearly  full  as  possible,  the  wooden  portions  put  together  and  e 
curely  fastened  bv  the  screws  and  clamps,  the  brass  casing  screwed  on,  and  the  sere 
at  its  end  screwed  up.  The  instrument  can  then  be  hung  up  and  re-a^justed.  T] 
tube  and  its  contents  having  been  undisturbed,  the  instrument  should  read  the  sat 
as  before.  If  a  little  mercury  has  been  lost  during  the  operation,  and  there  is  none 
hand  to  replace  it,  no  serious  harm  has  been  done;  but  irmuch  is  lost,  the  open  end 
the  tube  may  become  exposed  in  inverting  the  instrument,  in  which  case  air  mi 
enter.    To  guard  against  tnis  error,  a  little  fresh  mercury  will  be  added. 
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Station  barometers  will  not  be  cleaned  unless  ordered  by  this  office,  or  by  an  inspect- 
ig  officer,  or  when  such  action  appears  to  be  absolutely  necessary  by  the  presence  of 
ir  in  the  tube.  In  any  case  the  fact  will  be  promptly  reported  to  this  office,  stating 
lie  n amber  of  the  instrument  so  cleaned,  with  date,  and  result  of  the  operation. 

93.  Each  observer  upon  establishing  a  new  station  will,  as  soon  as  he  is  famished 
^ith  the  correct  elevation  of  his  barometer  above  sea-level,  prepare  a  table  for  re- 
acing  the  barometrical  observations  to  that  level,  in  accordance  with  the  following 
>rmula : 

Formula* 

(Oityot*8  tables,  Paper  D,  page  88.) 

,  is  the  correction  required ;  /,  the  elevation  of  the  station ;  2f,  the  factor  from  the 
able  on  page  92;  h\  tne  reading  of  the  barometer  corrected  for  temperature;  and  h, 
he  normal  height  of  tiie  barometer  at  sea-level,  which  may  be  assumed  to  be  30  inches 
)r  all  stations.  • 

For  all  observations  above  30.20  and  below  29.80  the  full  formula  will  be  used;  but 

etween  those  numbers  the  first  number  only,  c=  -^  need  be  used. 

36.  The  following-named  stations  having  been  furnished  with  a  constant  correction, 
re  excepted  from  the  provisions  of  the  foregoing  paragraph : 

Mount  Washington,  N.  H. 
Cheyenne.  Wyoming  Ter. 
Denver,  Colo. 
Santa  Fe,  N.  Mex. 
Corinne,  Utah. 
Virginia  City,  Mont. 
Fort  Benton,  Mont. 
Pike's  Peak,  Colo. 

37.  This  table  will  be  made  to  cover  the  range  of  the  barometer  from  28.80  to  30.80, 
md  will  give  a  correction  for  every  five-hundredths  of  an  inch,  and  the  full  formula 
iyen  in  paragraph  1  will  be  used  in  its  preparation.  The  table  must  be  forwarded  to 
his  office  for  revision  and  approval  before  it  is  adopted  by  the  observer. 

THERMOMETER. 

38.  The  thermometer  should  be  hung  in  the  instrument-shelter  in  such  a  manner 
hat  it  will  be  always  in  the  shade,  and  at  least  one  foot  from  the  wall  of  the  building 
0  which  the  shelter  is  attached,  where  the  Smithsonian  form  of  shelter  is  used.  It 
oust  be  protected  against  the  light  reflected  from  surrounding  objects,  and  from  rain, 
now,  and  hail.  The  instrument  must  be  placed  exactly  perpendicular,  the  middle  of 
he  scale  being  at  the  height  of  the  eye  in  order  to  prevent  error  in  reading.  The 
eadings  should  be  made  at  all  times,  and  especially  in  the  winter,  through  the  panes, 
rithout  opening  the  window,  when  the  shelter  is  built  out  from  a  window.  When  the 
belter  is  built  upon  a  roof,  great  care  must  be  exercised  in  making  the  readings  in 
Tder  to  prevent  the  instrument  from  being  affected  by  the  heat  of  the  body  or  of  the 
antem  at  night.  The  observation  must  be  made  as  rapidly  as  is  consistent  with 
accuracy. 

HYGROMETER. 

39.  The  hygrometer  will  be  placed  in  the  same  shelter  as  the  thermometer,  and  at  a 
listance  of  one  foot  from  it.    The  cistern  will  be  kept  supplied  with  pure  water  at  all 


imes  when  the  temperature  of  the  air  is  above  the  freezing  point,  and  the  cover  of  the 
vet  bulb  will  be  changed  every  month,  and  the  bulb  carefully  cleaned.  The  cover  may 
►e  washed  as  often  as  necessary,  without  removal,  by  means  of  a  jet  of  clean  water 
rom  a  small  syringe. 

When  the  temperature  of  the  air  is  below  the  freezing  point  the  water  will  be 
mptied  from  the  cistern,  and  in  making  an  observation  the  wet  bulb  will  be  moist- 
n^  with  cold  water,  and  the  instant  the  mercury  has  reached  its  minimum  its  height 
(rill  be  noted.    Alcohol  must  not  be  used. 

The  relative  humidity  of  the  air  will  be  obtained  from  Table  YII,  page  46,  of  Guyot's 
rabies,  when  special  tables  are  not  furnished  frx)m  this  office. 

Especial  care  must  be  taken  to  keep  the  tubes  of  the  hygrometer  clean,  and  the  wet 
»ulb  properly  moistened,  and  to  make  the  observations  and  deductions  accurately,  as 
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the  humidity  of  the  air  formB  an  important  element  in  all  calcnlations  of  atmosphi 
changes. 

Whenever  the  dry  bnlh  of  the  hygrometer  is  observed  to  show  a  higher  temperat 
than  the  exposed  thermometer  under  similar  exposure,  the  observer  will  cut  a  circu 
opening,  about  three  inches  in  diameter,  in  the  board  to  which  the  dry  and  wet  bu 
are  attached,  and  directly  behind  the  bulbs. 

MAXIMUM  AND  MINIBfUM  THERMOMETERS. 

40,  The  board  which  accompanies  these  instruments  will  be  securely  fastened  w 
screws,  in  a  horizontal  i>osition,  upon  the  side  of  the  instrument-shelter,  or  obsei 
tory,  near  the  hygrometer  and  exposed  thermometer. 

The  brass  support  for  the  minimum  will  be  screwed  into  the  upper  part  of  the  bo 
and  the  holes  so  arranged  as  to  slightly  incline  the  left  end  of  the  support. 

The  top  of  the  thermometer  will  be  &stened  by  the  small  brass  screw  upon  the  s 
port,  while  the  lower  end  will  be  dropped  into  the  notch  to  the  left. 

For  the  support  of  the  maximum  thermometer  the  long  brass  pin  with  a  nut  will 
screwed  into  the  board,  in  the  hole  to  the  extreme  right.  The  nut  will  be  taken 
and  the  pin  slipped  through  the  hole  in  the  upper  end  of  the  instrument,  which  will 
securely  fastened  by  replacing  the  nnt  and  securing  it  lightly.  The  plain  brass  pii 
then  inserted  in  the  hm  at  the  left  of  the  board,  and  the  thermometer  placed  upoi 
so  as  to  incline  slightly  in  that  direction. 

The  end  of  the  pin  to  which  the  maximum  is  attached  must  be  occasionally  oiled 
prevent  friction. 

After  unpacking  the  minimum  it  must  be  carefhlly  compared  with  the  exposed  tl 
mometer,  and  if  an  air-speck  is  found  in  the  column  tne  bulb  will  be  immersed 
warm  water  until  all  the  air-bubbles  disappear  in  the  space  at  the  top  of  the  tube,  gi 
care  being  taktn  not  to  break  the  bulb  by  heating  it  too  suddenly. 

After  fastening  the  top  of  the  minimum  upon  the  support,  the  lower  end  of  the 
strument  will  be  raised  until  the  top  of  the  small  index  touches  the  top  of  the  coin 
of  spirit. 

The  instrument  is  read  by  observing  the  number  of  degrees  upon  the  scale  where 
top  of  the  index  rests.  After  taking  a  reading,  the  bulb  or  lower  end  of  the  then 
meter,  should  be  elevated  nntil  the  index  comes  down  to  the  temperature  of  the 
at  the  time  of  the  observation,  and  the  instrument  will  then  be  dropped  into  the  no 
at  the  left  of  the  support,  as  before.  • 

The  maximum  is  read  by  observing  the  number  of  degrees  upon  the  scale  at  the 
of  the  column  of  mercury. 

After  taking  a  reading  the  observer  will  remove  the  pin  to  the  left  and  then  t 
hold  of  the  thermometer,  about  three  inches  fVom  the  top,  and  spin  it  around  sev( 
times,  or  until  the  top  of  the  column  is  brought  down  to  the  temperature  of  the  aii 
the  time  of  observation.  Care  must  be  taken  not  to  touch  the  bulb,  and  also  that 
nut  is  screwed  up  sufficiently  tight  to  prevent  the  instrument  from  striking  against 
side  of  the  board  to  which  it  is  &stened.  After  acynstment,  gradually  raise  &e  inst 
ment  to  a  horizontal  position,  and  insert  the  pin  as  before. 

Care  should  be  taken  in  elevating  the  thermometer  not  to  raise  the  bulb  too  high 
the  column  of  mercury  would  then  run  to  the  upper  end  of  the  tube. 

The  observations  upon  these  instruments  will  be  made  at  the  11.35  p.  m.  report,  ( 
recoMed  upon  Form  4,  in  the  proper  column. 

ANEMOMETER. 

41.  The  anemometer  will  be  fixed  in  a  vertical  x>08ition  upon  the  telescopic  rod, 
when  this  has  not  been  furnished,  a  poet  of  sufficient  height  to  bring  the  dial  on  a  Ic 
with  the  eye  of  the  observer,  and  must  be  in  an  exposed  situation,  so  as  to  receive 
full  force  of  the  wind ;  when  possible,  this  post  should  be  framed  into  the  roof,  to  stei 
it  and  prevent  the  instrument  from  vibrating ;  but  when  this  csomot  be  done^  it  sho 
be  framed  at  the  bottom  into  two  pieces  of  scantling,  not  less  than  three  feet  m  lens 
that  cross  each  other  at  right  angles,  and  which  can  be  nailed  fast  to  the  roof  or  p] 
form  upon  which  the  instrument  is  placed.  Short  braces  can  be  added  when  necess 
to  insure  steadiness.  The  outer  dial  of  the  instrument  is  graduated  in  miles  and  ten 
of  miles — the  figures  1, 2,  3,  &c.,  indicating  miles,  and  tne  subdivisions  tenths.  ( 
complete  revolution  of  this  dial  is  equivalent  to  ten  miles  of  wind,  and  carries 
inner  dial  forward  one  aubdivision.  This  inner  dial  registers  up  to  990  mi 
and  will  not  be  used  in  making  the  ordinary  observations,  but  observers  will  ass 
themselves,  by  making  a  daily  comparative  reading,  that  the  record  of  the  dials  i 
that  of  the  cylinder  read  alike  at  the  time  of  changing  the  record-sheets  on  the  s 
registering  attachment  at  mid-day.  When  a  discrepancy  is  found  to  exist  betw 
the  two  records,  the  anemometer  will  be  carefully  examined  as  to  the  condition  of 
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lial-pegs,  or  contact-pins,  (which  should  always  he  perfectly  straight,)  and  the  con- 
act-spriugs.  The  latter  are  liable  to  become  corroded  by  the  action  of  the  electric 
park  or  moistnre,  and  must  be  kept  clean. 

42.  To  obtain  the  velocity  of  the  wind  for  the  regular  observations  when  the  self- 
egisteriug  attachment  is  out  of  order,  two  readings  of  the  outer  dial  must  be  taken, 
nth  an  interval  of  five  minutes  between  them,  and  the  difference  between  these  read- 
ngs  will  be  the  distance  in  tenths  of  miles  traveled  by  the  wind  in  that  interval, 
rhis,  multiplied  by  twelve  and  divided  by  ten,  will  give  the  proximate  velocity,  in 
oiles  x>er  hour.  Example :  suppose  the  index  of  the  outer  dial  to  be  at  3  when  the 
irst  reading  is  taken,  and  at  3.6  five  minutes  after,  the  difierence,  6,  is  the  distance 
raveled  in  that  time;  and  this,  multiplied  by  twelve  and  divided  by  ten,  gives  a  ve- 
ocity  of  seven  and  trv^o-tenths  miles  per  hour.  Whole  numbers  only  will  he  used  in 
)xpressinff  the  velocity.  When  the  decimal  is  greater  than  five-tenths,  the  unit's 
igure  will  be  increased  l^  one;  when  five  or  less  it  will  be  thrown  out.  The  whole 
listance  traveled  by  the  wind  in  any  twenty-four  hours,  provided  it  does  not  exceed 
>ne  thousand  miles,  may  be  obtained  from  the  inner  dial  by  a  double  observation, 
uaking  the  interval  twenty-four  hours  instead  of  five  minutes,  and  reading  the  result 
lirectly  from  the  dial,  without  calculation  as  above  deseribed  for  observations  from 
he  outer  dial,  and  will  be  entered  on  both  copies  of  Form  4. 

43.  The  following  directions  for  setting  up  and  the  general  management  of  the  eleo- 
ric  self-recording  anemometer  attachment  adopted  by  this  office  will  be  observed  at 
ill  stations  supplied  with  the  apparatus. 

Near  the  top  of  the  post  on  which  the  anemometer  is  fixed,  place  two  screws,  ^'c^, 
kud  **d,''  (Fig.  1,)  to  each  of  these  screws  fasten  the  wires  separately,  (the  iUoUJated' 
7ire  to  one,  and  the  naked  wire  to  the  other,)  leaving  just  sufficient  of  the  upper  end 
►f  each  wire  to  reach  to  the  outside  ends  of  the  contact-bars  "a"  and  •*b,"  to  which 
^curely  fiasten  with  the  binding  screws,  taking  great  care  not  to  loosen  the  insulating 
attachment  "  g."  Then  pass  the  lower  ends  ot  the  wire  down  the  post,  over  the  root, 
kud  down  the  side  of  the  house  (securing  so  the  wind  will  not  sway  tbem^  to  the  t^p 
if  the  office- window,  pass  them  in  through  two  small  holes  (where  the  sasn  and  shut- 
ers  will  not  injure  them)  and  down  the  inside.  In  crossing  the  roof  it  is  well  to 
asten  them  between  two  wooden  strips,  one  on  top  of  the  other.  One  wire  should 
hen  ^o  to  the  screw-cup  "  h  "  (Fig.  II)  and  the  other  to  one  pole  of  the  batt«ry  at  "  i," 
hen  trom  the  other  pole,  "  m,"  of  the  battery  run  a  wire  to  the  screw-cup  "  k,"  when 
he  circuit  is  completed  and  the  armature  will  be  closed  once  for  each  mile  the  wind 
ravels. 

Particular  care  must  be  taken  that  all  of  the  connections  are  tight. 

For  putting  on  the  paper  *^Flace  the  cylinder  "s"  on  a  table  in  front,  with  the  screw 
'r^'  to  the  left  band,  place  the  paper  on  the  cylinder  with  the  top  of  it  tcom  the  screw, 
jot  the  line  marked  12  m.  (noon)  come  on  the  line  marked  on  the  cylinder,  and  place 
.  small  rubber-band  on  each  end.  The  lines  on  each  end  of  the  paper  will  then  exactly 
oincide. 

Place  the  cylinder  "  s  *'  in  its  position,  so  that  the  end  on  which  there  is  no  screw  "  t" 
nil  be  close  up  to  the  post  on  which  it  rests.  Slide  the  small  sliding  bar  "  n  "  on  the 
Lorizontal  bars  "  o  "  **  o,"  until  it  tits  on  the  ends  of  the  screw  axle  "  r ;"  then  revolve 
he  cylinder  until  the  pencil  rests  on  the  end  of  the  upper  line  marked  12  m.,  and 
ighten  the  thumb-screw  "  n." 

To  regulate  the  length  of  the  mark,  first  move  the  armature  set-screw  "p''  until  the 
oint  ot  the  pencil  rests  on  the  upper  line  marked  12  m.,  then  (after  loosening  the  set- 
crew  which  holds  down  the  coils)  move  the  magnet  by  means  of  the  set-screw  '*q'' 
iutil  the  pencil-mark  is  a  little  less  than  one-eighth  of  an  inch  long.  The  vmrk  should 
ever  exceed  one-eighth  of  an  inch. 

Care  must  be  taken  in  adjusting  the  armature  spring,  so  that  it  will  not  be  too 
trong  for  the  magnet,  and  still  strong  enough  to  draw  back  the  pencil  in  a  straight 
ine. 

The  pencils  should  be  kept  pointed  enongh  to  give  a  clear,  distinct  mark. 

The  clock  should  be  wound  every  day  when  the  record  is  changed. 

The  record  should  be  changed  daily  at  12  o'clock,  noon. 

At  stations  furnished  with  this  self-recording  apparatus,  the  hourly  velocity  of  the 
rind  will  be  deduced  from  the  record  of  the  15  mmutes  (multiplied  by  four)  immedi- 
tely  preceding  the  time  of  observation. 

The  screw  posts,  or,  in  the  old  style  of  anemometer,  the  connecting-bars,  must  be 
:ept  bright  where  they  form  connection  with  the  conducting  wires,  to  prevent  resist- 
nce  to  the  passage  of  the  current. 

Especial  attention  will  be  given  to  the  large  dial-screw,  and  when  found  loosened  it 
rill  at  once  be  tightened,  but  care  must  be  taken  that  it  is  not  screwed  up  tight 
uough  to  interfere  with  the  free  motion  of  the  dials. 

The  anemometer  will  be  kept  well  oiled,  so  that  there  will  be  no  friction  and  oouse- 
uent  wear  of  the  wheel-works. 
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The  instmment  mnst  not  be  taken  apart  nnnecesearily,  and  those  having  the  new 
style  of  contacts  will  be  manipalated  with  especial  care. 

Observers  will  familiarize  themselves  with  the  constmction  of  the  several  parts  of 
the  anemometer,  in  orde^  that  they  may  be  able  to  locate  faults  whenever  the  Instru- 
ment is  out  of  order. 

BATTERY  FOB  ANEMOMETEB. 

44.  The  field-battery  in  use  at  the  various  stations  of  observation  differs  slightly 
from  the  ordinary  form  of  Daniells'  battery  used  on  telegraph  lines,  in  the  manner  of 
construction,  the  glass  Jar  of  the  latter  being  dispensed  with,  and  the  negative  (cop- 
p>er)  element  used  as  the  oontaining  vessel  instead.  The  following  directions  for  set- 
ting up  and  using  this  form  of  battery  will  be  observed : 

1.  In  putting  the  battery  together  for  use,  place  the  x>orou8  cup  inside  the  copper  ves- 
sel, and  the  star-shaped  zinc  element  inside  the  porous  cup. 

2.  Fill  the  copper  vessel  with  a  strong  solution  of  sulphate  of  copper  (preparing  this 
liquid  in  another  vessel  by  dissolving  about  half  a  pound  of  crystals  of  the  sulphate 
in  a  quart  of  pure  water)  to  within  one  inch  of  the  top :  crystals  of  the  sulphate  must 
never  be  plunged  in  the  copper  vessel,  neither  must  sulphuric  add  be  used  to  strengthen  the  bat- 
tery ^  as  by  so  doing  the  copper  vessel  will  be  rapidly  destroyed.  The  porous  cup  is  also 
filled  with  pure  water  to  within  one  inch  of  its  top. 

3.  After  all  the  cells  ure  filled  in  this  manner,  connect  the  copper  (positive)  pole  of  one 
cup  with  the  zinc  (negative)  pole  of  the  next  one  by  short  pieces  of  insulated  copper 
wire,  using  the  copper  clamps  for  attaching  the  ends  of  the  wires  to  the  zincs,  and  the 
fixed  binding-screws  for  attaching  them  to  the  coppers.  The  main  wires  through 
whieh  the  circuit  is  formed  will  be  attached  to  the  copper  and  zinc  elements  of  the 
outside  or  end  cups,  respectivel^r. 

4.  A  battery  carefully  put  up  in  .this  manner  should  work  with  but  slight  diminution 
of  force,  for  at  least  fourteen  days,  at  the  end  of  which  time  the  porous  cups  will  be 
taken  out,  emptied,  washed  thoroughly,  and  all  pure  copper  on  their  outer  sides  re- 
moved, and  will  then  be  refilled  witn  pure  water.  Care  mnst  be  taken  to  avoid  dis- 
turbing the  parafflne  at  the  bottom  of  the  cups,  as  it  is  used  there  to  prevent  contact 
between  the  zinc  and  copper  elements.  The  zincs  will  also  be  thoroughly  cleaned  by 
means  of  the  battery-brush  provided  for  that  purpose.  When  properly  cleaned  they 
should  present  a  comparatively  bricht  surface. 

5.  The  liquid  in  the  copper  vessels  will  not  be  changed  as  often  as  the  water  in  the 
porous  cups,  but  only  when  it  loses  its  dark-blue  cofor.  It* will  be  stirred  daily,  in 
order  to  keep  it  of  equal  strength  above  and  below,  as  the  sulphate  held  in  solution 
has  a  tendency  to  settle  to  the  bottom  on  account  of  its  greater  specific  gravity, 
and  thereby  localizing  its  action. 

6.  Tbe  binding-screws  and  the  ends  of  the  small  connecting  wires  must  be  kept 
scrupulously  clean  to  insure  good  connections,  and  the  coppei*  vessels  kept  at  least  one 
inch  apart  to  prevent  contact.  The  cells  should  rest  on  a  painted  wooden  base  to  insu- 
late them  from  each  other  and  from  the  earth,  and  care  must  be  taken  to  prevent  any 
escape  of  liquid  from  the  several  cells  by  which  a  connection  might  be  formed  between 
them. 

7.  Whenever  practicable,  observers  will  purchase  their  supply  of  sulphate  of  coppei 
at  the  station  where  it  is  to  be  used ;  where  this  cannot  be  done,  it  will  bo  furnished 
ftom  this  office. 

8.  The  copper  vessels  will  be  kept  properly  painted  on  the  outside. 

45.  DIRBCnONS  FOR  GIBBON'S  ELECTRICAL  RECORDING  ANEMOMETER  AND  ANEMOSCOPE. 

Setting  up  anemoscope. 

Ist  From  the  top  of  the  large  wind-vane  remove  the  weather-cap,  which  is  Just 
above  the  friction-rollers. 

2d.  Immediately  beneath  the  friction-rollers,  and  close  up  under  the  circular  plate 
upon  which  the  rollers  run,  place  the  bisected  wooden  ring  a  a,  Fig.  A,  and  a'  a',  Fig. 
— ,  on  which  are  £Bstened  four  pieces  of  brass  h  and  h',  each  one-eighth  of  the  circum- 
ference of  the  ring. 

3d.  Fasten  this  ring  bv  means  of  the  iron  clamp  b  and  screw  c  If  necessary  a  band 
of  metal,  leather,  or  rubber  must  be  placed  inside  to  make  the  clamp  fit. 

4th.  This  ring  with  one  of  the  one-eighth  brass  sections  h  must  be  placed  so  that  one  oi 
the  sections  must  be  directly  opposite  the  north,  and  so  the  opposite  halves  of  the 
ring  exactly  meet. 

5th.  At  the  point  where  tbe  arm  d  «,  which  holds  the  friction  contact  /,  is  placed, 
file  the  upright  shaft  m,  which  holds  the  vane,  until  it  is  bright. 
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• 

tb.  Fasten  the  friction  contact  d,  e,^,  to  the  shaft  m,  so  that  the  parts  a;  a;  will  be  level, 
I  the  friction  surface  /  impinges  fairly  npon  the  brass  pieces  h^  k,  k^  h, 
th.  Take  the  five-wire  ^able  i,  and  separate  about  a  foot  at  one  end.  At  the  point 
separation,  wrap  the  outside  coverinc  with  all  the  wires  tightly  together ;  dean 
1  the  ends  of  each  wire ;  place  the  end  of  the  cable  where  the  outside  covering  is 
loved  with  the  top  one  inch  below  the  wooden  ring  a  a,  and  tie  it  there  tem- 
arily. 

bh.  Carry  one  end  of  each  of  these  wires  Ic,  1Cjk,k  to  their  respective  screws  n,  n,  it,  fi, 
them  off  to  the  right  length,  and  fasten  them  by  the  screws  to  the  brass  plates, 
th.  The  fifth  wire  is  turned  back  down  the  cable,  and  the  end  left  hanging  loose, 
be  afterward  connected  with  the  Robinson  anemometer.) 

0th.  A  piece  of  heavy  tin  or  zinc  i*  will  be  wrapped  around  the  cable  i,  and  2-inch 
e  o  to  prevent  the  cover  8  from  rubbing  or  cntting  the  cable. 
1th.  Place  the  covers  8  over  all  the  contact,  and  lasten  with  the  clamp  t 
2th.  At  some  point  "  o'^  in  the  2-inch  tube  o,  (the  support  of  the  vane,)  drill  a  hole 
lut  i  inch  in  diameter,  into  which  drive  a  bunch  of  small  wire  "  P,"  so  that  it  wilT 
nuf^e  upon  the  shaft  m  to  make  a  good  contact,  and  place  a  binding  screw  "g" 
mit. 

3th.  From  this  binding  screw,  run  a  naked  wire  to  the  binding  screw,  which  is  not 
nlated,  on  the  Robinson  anemometer.    (See  "  o, "  Plate  2.) 

4th.  Carry  the  cable  from  here  to  the  electric  recorder  by  the  shortest  or  best  route, 
ing  particular  care  not  to  turn  abrupt  comers,  and  protecting  the  cable  at  such 
Qts  by  wrapping ;  pass  it  into  the  room  through  a  hole,  and  not  where  it  would  be 
ared  by  the  window. 

5th.  After  getting  into  the  room  the  wires  should  be  tested  for  finding  the  proper 
nts  of  the  compass ;  to  do  this,  (before  putting  the  cable  up,)  it  should  be  tested,  and 
wires  numbered  1, 2,  3, 4,  and  5  at  both  ends. 

.  Attach  the  anemometer  wire  e,  Fig.  C,  to  one  pole  of  the  battery  by  splicing 
:h  another  piece  of  wire. 
.  Carry  another  wire  to  the  binding  post,  R. 

.  Attach  a  wire  from  e  to/,  shown  l)y  the  dotted  line  in  Plate  I,  Fig.  C. 
.  Have  some  x>erson  revolve  the  large  vane,  holding  it  long  enougn  on  each  point 
the  compass  to  enable  the  person  at  the  instrument  to  touch  each  wire  to  either 
ding  post,  and  when  the  one  thrc  agh  which  the  current  flows  is  found,  fasten  it  to 
proper  binding  post.  (The  posts  are  marked  N,  S,  £,  W,  and  R,  the  latter  going  to 
velocity  ms^net  and  to.the  battery.) 

6th.  Remove  the  wire  w  and  make  the  connections  with  the  Robinson  anemome- 
by  carrying  the  wire  I,  Plate  2,  Fig.  A,  and  **  e,"  Plate  I,  Fig.  C,  to  the  insulated  bind- 
:  screw  on  the  anemometer  d,  Plate  I,  Fig.  B,  and  **  my"  Fig.  A. 
7th.  Rnn  a  naked  wire  from  the  binding  screw  *%"  Plate  2,  Fig.  A,  to  the  remain- 
:  binding  screw  on  the  Robinson  anemometer.  This  wire  should  be  fastened  to  the 
kts  of  the  vane  and  anemometer  and  not  direct  to  the  binding  screws,  as  there  would 
danger  of  pulling  them  out. 

DIRECTIONS  FOR  CARE  OF  INSTRUMENT-PLATE. 

lie  velocity  and  direction  are  given  simultaneously,  the  velocity  once  every  mile, 
I  ^e  anemometer  closing  the  circuit  for  the  direction. 

FOR  PUTTINO  ON  THE  PAPER. 

*lace  the  cylinder  on  the  table  with  the  screw  "  f  to  the  left  hand,  place  the  paper 

tire  cylinder  with  the  top  of  it  from  the  screw,  let  the  line  marked  12  m.  (noon) 

ae  on  the  line  marked  on  the  cylinder  and  place  a  small  rubber-band  on  each  end. 

9  lines  on  each  end  of  the  paper  will  then  exactly  coincide. 

*lace  the  cylinder  A  in  its  position  so  that  the  top  end  will  be  close  up  to  the  post 

which  it  rests ;  slide  the  small  sliding  bar  N  on  the  horizontal  bars  o  o,  until  it  fits 

the  end  of  the  cylinder  axle  I  I ;  then  revolve  the  cylinder  until  the  pencil  which 

rks  the  direction  rests  upon  the  end  of  the  line  marked  12  m.  on  the  lower  half  of  the 

ok  form,  then  tighten  the  thumb-screw  N. 

'he  length  of  the  mark  for  velocity  is  adjusted  before  being  issi^.     To  adjust  the 

icil  to  the  lines,  turn  the  eccentric  screw  o  until  the  velocity  pencil  I  is  in  proper 

iition,  which  will  leave  the  direction-markers  properly  adjusted. 

'he  pencils  should  be  kept  nicely  pointed.    The  clock  should  be  wound  and  the  reo- 

.  changed  every  day  at  noon. 

wiND-VAira. 

6.  Two  wind- vanes  will  be  famished  at  each  station ;  one  small  one  to  be  sent  with  * 
I  observer  for  immediate  use  upon  his  arrival,  and  one  large  one  to  bo  sent  as  soon 


Digitized 


by  Google 


332 


REPORT   OF   THE   SECRETARY   OF   WAR. 


after  the  station  is  opened  as  practicable.     When  the  latter  is  received  the  small  oni 
will  be  removed  and  carefully  stored  by  the  observer  for  nse  in  cases  of  emerj;ency. 

47.  The  vane  used  for  getting  the  direction  of  the  wind  mtlst  be  set  in  a  place  as  fre 
and  open  as  possible,  in  order  that  the  wind  ma^  act  freely  upon  it,  and  must  never  b 
sheltered  by  surrounding  buildings  or  other  objects.  When  the  small  one  is  used,  ob 
servers  will  mark;  with  the  aid  of  a  compass,  upon  a  wooden  dial,  at  the  base  of  the  up 
right  which  supports  the  vane,  the  true  meridian  of  their  respective  stations.  Th< 
magnetic  variation  at  the  stations  now  occupied  is  shown  in  the  following  table : 


Station. 


Ttrtftticm 


StatioiL 


Yftriatlott 


Alppnit  Mich  . 
-AittniHitji,  Gp,  .H 
BrEi.'ki.iiritli;t'f 

Cairo,  lU... 

Charleston^  C 

Choyenne.  Wash 

Chicago,  111 

Cincinnati.  Ohio 

Coriune.Utah 

Davenport,  Iowa 

Denver,  Colo 

Detroit  Uich 

Da  Lath,  Minn 

Esoaoaba,  Mich 

Fort  Benton,  Mont . . . 

Fort  Gibson.  L  T 

Fort  8nUy,  Dak , 

•  Galveston,  Tex 

Grand  Haven,  Mich . 

Indianapolis,  Ind 

Indianoia,  Tex 

Jacksonville,  Fla 

Keokuk,  Iowa 

Key  West,  Fla 

Knoxville,  Tenn 

La  Crosse,  Wis 

Lake  City,  Fla 

Leavenworth,  Kana . 

Lexington,  Ky 

LoaisviUe,Ky 

Marquette,  Mich .... 

Mcmphia,  Tenn , 

Milwaukee,  Wis 

Mobile,  AL& 

Montgomery,  Ala ... 

Nashville,  Tenn 

Xew  Orleans,  La ... . 

Omaha,  Nebr 

Pembina,  Dak 

Portland,  Oreg. 

PunU  Rassa,FU.... 

San  Diego.  Cal 

San  Francisco,  Cal  . . 
Santo  F^.N.Mox.... 

Savannah,  Ga 

Shrcveport,  La 

Saint  Louis.  Mo 

Saint  Paul,  Minn 

Toledo,  Ohio 

Vicksburgh,Miss... 
Virginia  City,  Mont.. 

Wytheville,Va 

Yankton,  Dak 


14    00 


15  00 

5  30 

3  30 
17  00 

9  00 

14  00 

1  00 

9  00 

4  00 
SI  00 
10  00 
14  00 

9  00 


3  30 
9  00 

4  30 
3  30 
9  00 
3  30 

11  00 


8    00 
5    30 


12  00 
17  00 
31  00 

4  SIP 

13  30 
16  30 
13  00 

3  00 

9  00 

8  00 

10  00 

5  00 
8  00 

19  00 

1  00 

13  00 


Baltimora,  Md. ...>.......>. 

lifi^T^iii,  If  ass 

]loir;il.>.  X-  Y  ._....- „_,*^„^*,. ^,.- 

BDi1uiiflou.Tl...-.-.- 

Ca[M    ilay.Sr.J^,..... 

Cl(  MLiiKLlMiio...... 

Ea-tftTt,  ^^«.v.,...v 

L\::.hl'Mr-h   Vs..,., 

Mi    ■     '.■"^liiijjrtiitiiK.  H 

M<    .  ■,  W.  Va 

Ne      ii..'.   .i,Ct»nn* 

N<'P  H'ik,  Va 

New  London, Conn  .-- 

Ne^L  York  (Ulv,  N.  V 

Oav^tpi,  ^^  Y 

Philadelphia.  Pa 

Pittsburgh,  Pa 

PortlaniCMe 

Rochester,  N.  Y 

Washington,  D.  C 

WUmiugton,  N.  C 

Wood's  Hole,  Mass, 


Off 
00 


11  00 

4  30 

0  00 
18  00 

1  00 
13  00 

1  00 

8  00 

5  00 


13  00 


10  00 


49.  When  the  large  vano  is  received  at  any  station  it  will  be  immediately  ereetc 
npon  the  building  in  which  the  observer's  office  is  located,  provided  the  consent  of  tt 
owner  of  the  bnudyig  can  be  obtained,  and  the  roof  is  strong  enongh  to  support  i 
weight. 

The  general  appearance  of  the  vane,  and  the  location  of  the  several  parts,  are  show 
in  the  iJlastratiou  herewith.  The  iron  straps  which  nnite  the  two  parts  of  tho  foo 
block  will  be  taken  off  and  the  block  separated  before  raising  the  vane,  in  order  J 
put  the  iron  socket  holding  it  in  proper  position.  After  the  vane  is  up  the  pieces  wi 
be  fastened  firmly  together  again  by  these  straps.  The  central  rod  can  be  lengthenc 
whenover  necessary  by  adding  a  piece  of  the  same  diameter  and  cutting  a  screw-thren 
on  both  ends. 

Where  the  offloe  is  not  on  the  upper  floor  so  that  the  rod  can  be  brought  into  t1 
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room  through  the  roof,  the  lower  half  of  the  rod  will  not  be  attached,  but  must  be 
stored  away  for  ftiture  use.  When  the  office  is  on  the  upper  floor  the  central  rod  will 
be  broueht  into  the  room  and  allowed  to  project  about  two  inches  through  the  ceiling. 
The  gilded  arrow  will  then  be  screwed  on  and  a  circle  drawn  around  it  on  the  ceiling 
a  little  greater  in  diameter  than  the  arrow.  This  circle  will  be  divided  into  the  eight 
points  of  compass  used  in  the  weather-reports,  care  being  taken  to  get  the  true  me- 
ridian as  a  starting-point. 

50.  All  stations  supplied  with  the  standard  wind- vane,  with  the  indicator  extending 
through  the  roof  to  the  office-ceiling,  the  words  "  A^usted  to  the  true  meridian  "  wiU 
be  printed  inside  the  vane-circle  upon  the  ceiling.    . 

51.  When  penuission  cannot  be  obtained  to  put  up  the  vane  the  fact  will  be  reported 
at  once  to  this  office. 

The  services  of  a  skilled  mechanic  may  be  employed,  whenever  necessary,  in  erecting 
this  vane. 

The  packing-box  in  which  the  vane  is  received  will  be  preserved  for  use  in  the  event 
of  its  removal  at  any  future  tjme. 

5*2.  The  observation  of  the  vane  requires  more  care  than  is  usually  given.  In  winds 
of  considerable  strength  the  vane  is  never  at  rest,  or  fixed  in  the  same  direction ;  it 
oscillates  incessantly,  and  its  oscillations  increase  in  extent  with  certain  winds  and 
with  the  violence  of  the  wind.  In  suih  cases  observers  must  note  the  mean  direction 
between  the  extremes.  When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is 
calm,  no  direction  will  be  giv«n  in  the  report,  out  the  space  will  be  filled  with  the 
proper  cipher-word  for  **  Calm."  The  attention  of  observers  is  called  to  this  matter  in 
order  to  prevent  them  from  recording  the  direction  of  the  wind  when  it  is  calm.  The 
direction  of  the  wind  will  be  designated  by  the  eight  principal  points  of  the  compass, 
beginning  with  the  north  and  moving  around  by  the  eastward,  and  numbered  from  one 
to  eight  resywctively.  In  reporting  changes  in  the  direction  of  the  wind,  the  terms 
veering  and  backing  will  be  used.  The  term  veering  indicates  the  changing  of  the  wind 
from  N.  to  E.  to  S.  and  so  on,  while  booking  being  the  reverse  term,  indicates  that  it 
changes  from  N.  to  W.  to  8.  and  so  on. 

The  bearings  of  both  vane  and  anemometer  must  be  kept  well  and  carefully  oiled  to 
prevent  friction. 

RAm-OAUOE. 

55.  The  rain-gauge  will  be  placed,  whenever  practicable,  with  the  top  of  the  funnel- 
shaped  collector  12  inches  above  the  surface  of  the  ground,  firmly  fixed  in  a  vertical 
position,  and  protected  from  the  interference  of  unauthorized  persons.  It  will  be  ex- 
amined at  the  time  of  making  each  of  the  three  telegraphic  observations,  the  amount 
of  water  it  contains  carefully  measured  bjr  means  of  the  graduated  rod  sent  with  each 
gauge,  and  then  emptied  ana  returned  to  its  proper  position.  When  a  position  at  the 
level  of  the  ground  cannot  be  found  with  a  sufficiently  clear  exposure,  the  gauge  will 
be  placed  on  the  top  of  the  instrument-room,  or  roof  of  the  building  occupied  by  the 
observer,  who  will  measure  the  height  above  the  ground  and  report  it  to  this  office. 
The  measuring-rod  is  graduated  in  inches  and  tenths  of  inches,  and  the  proportion  be-, 
tween  the  cylinder  and  funnel  is  as  ten  to  one,  so  that  ten  inches  upon  the  rod  corre- 
spond with  one  inch  of  actual  rain-fall,  one  ineh  on  the  rod  to  one-tenth  of  rain,  and  one- 
tenth  on  the  rod  to  one-hundredth  of  rain.  Snow  will  be  melted  and  then  measured 
and' reported  in  the  same  manner  as  rain,  but  the  fact  of  its  being  melted  snow  most 
be  noted  under  the  head  of  remarks,  in  thie  weekly  reports,  on  Form  4. 

CLOCK. 

54.  The  clock  will  be  hung  upon  the  interior  wall  of  the  room  occupied  as  an  office, 
and  at  each  station  will  be  carefully  ac^usted  to  the  standard  local  time. 

As  it  frequently  happens  that  the  telegraph  time  difiers  slightly  from  the  standard 
local  time,  each  observer  will  be  careful  to  note  the  amount  of  this  difference,  in  order 
to  avoid  confnsion  in  filing  his  reports.  As  the  time  by  which  the  observations  are 
governed  must  be  as  nearly  accurate  as  practicable,  the  observer  will  endeavor  to  ar- 
range with  the  manager  of  the  telegraph  to  have  both  clocks  run  together  as  a  sure 
means  of  preventing  errors.  , 

55.  Immediately  after  placing  his.  instruments  in  position,  each  observer  will  make 
out  and  forward  to  the  Chief  Signal-Officer  at  Washington  a  full  report  in  writing, 
stating  the  kind,  size,  and  position  of  room  selected:  the  street  and  number  of  the 
building  in  which  the  room  is  situated;  the  position  of  each  instrument,  and  height  of 
each  above  the  ground,  and  also  above  the  bench-mark  furnished  by  this  office.  In 
giving  the  height  of  the  barometer  the  measurement  will  be  made  £ix>m  the  surface  of 
the  mercury  m  the  cistern.  Whenever  the  position  of  any  instrument  is  changed  a 
record  will  be  made  of  such  change,  with  date  and  amount  of  difierence  in  elevation, 
ind  the  facts  reported  at  once  to  Uiis  office. 
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In  addition  to  this  iufonuation,  snch  otbor  facts  will  be  stated  as  will  enable  tb 
Chief  Signal-Officer  to  Judge  of  the  manner  in  which  this  part  of  the  observer's  dnt 
has  been  performed. 

56.  Observers  are  cautioned  against  changing  the  position  of  any  instmment  witl 
out  good  and  sufficient  cause,  and  must  report  every  change  in  elevation  of  six  c 
more  inches. 

TOOL-BOX. 

57.  The  following  implements  for  cleaning  and  repairing  instruments  will  be  sn| 
plied,  neatly  packed  in  a  small  box,  to  each  station  : 

Two  screw-drivers,  one  fitting  the  screws  about  the  cistern,  the  other  those  abot 
the  scale  of  the  barometer ;  a  small  glass  funnel :  two  porcelain  cups,  from  two  to  foe 
inches  in  diameter ;  kid-skin,  shoemaker's  thread,  white  wax,  chamois-leather,  a  paj 
of  small  forceps,  a  small  three-cornered  file,  and  a  blow-pipe. 

HI6CBLLANBOU8  APPABATUS. 

58.  PrinUnn'prf$9  for  frfaMfr-mop.— At  stations  supplied  with  a  press  for  priutin 
maps,  the  following  articles,  not  sent  with  the  press,  will  be  found  necessary :  A  set  < 
type-springs  (one  for  each  reporting  station)  for  the  rapid  justification  of  the  figures 
one  stick,  one  galley,  sponge,  brush,  lye,  sperm-oil,  and  benzine.  All  these  articles  wi 
be  purchased  by  the  observer,  except  the  type-springs,  which  will  be  furnished  froi 
this  office. 

When  the  Synopsis  and  Probabilities  are  printed,  (and  this  should  be  done  wherevc 
there  is  a  press,)  a  twenty-five-pouud  font  of  pica  type  will  be  necessary,  in  additio 
to  the  symbols  and  figures  furnished  with  the  press.  The  Synopsis  should  be  set  in 
measure  of  twenty-eight  ems  wide.  At  stations  supplied  with  the  type-springs  th 
figures  will  not  be  removed  from  the  plate  after  eacn  issue,  as  the  work  can  be  dou 
much  more  rapidly  and  easily  by  simply  taking  out  the  springs  and  changing  only  sue 
figures  as  are  necessary. 

The  figures  and  symbols  should,  however,  be  completely  removed  twice  each  montl 
and,  with  the  plate,  thoroughly  cleaned.  The  figures  can  bo  cleaned  daily  in  the  plat 
by  using  a  sponge  moistened  with  benzine.  The  type  used  for  the  Synopsis  should  b 
washed  with  lye.  The  ink-roller  should  be  cleaned  weekly,  or  ofteuer  if  necessary,  an 
everything  pertaining  to  the  press  must  be  kept  well  cleaned  to  prevent  difficulty. 

If  stations  are  added  for  which  the  bed-plate  has  not  been  pierced,  observers  wil 
have  the  necessary  work  done,  being  cai-eful  to  get  the  new  stations  in  their  prope 
geographical  position. 

One  copy  of  the  map  will  be  kept  on  file  in  the  observer's  office  for  reference,  and  o 
Satorday  of  each  week  a  copy  of  the  current  issue  will  be  mailed  to  this  office. 

69.— Instructions  for  printing  and  distributing  the  daily  synopses  and  prod^ 

BIUTIES  of  the  signal-service,  UNITED  STATES  ARMY,  ISSUED  BY  CO-OPERATlo: 
OF  THE  WAR  AND  POST-OFFICE  DEPARTMENTS. 

1.  The  press  used  is  the  Liberty  No.  3,  and  wiU  be  supplied  to  each  distributin] 
station  from  the  central  office  in  Washington. 

2.  The  following  articles,  required  for  working  the  press,  when  not  sent  with  il 
will  bo  purchased  oy  the  observer  in  charge  at  the  nearest  reliable  type-foundery,  au< 
a  bill  for  the  same  forwarded  to  this  office  for  settlement : 

1.  Composition  roller.  8.  One  composing-stick. 

2.  One  oil-can.  9.  One  rule. 

3.  One  mallet.  10.  Ten  pounds  leads. 

4.  One  shooting-stick.  11.  One  lye-brush. 

5.  One  planer.  12.  One  saw. 

6.  Fifty  qnoins.  13.  One  saw-block. 

7.  Six  pieces  furniture.  14.  One  pound  Johnson's  ink. 

3.  The  standard  kind  of  tvpe  used  will  be  pica  condensed,  of  which  one  30-pouni 
font  will  be  purchased  by  the  observer  at  the  nearest  type-foundery.  The  followin, 
electrotypes  for  use  in  printing  the  Synopses  and  Probabilities  will  be  furnished  by  th 
central  office : 

1.  Two  official  heads. 

2.  Two  official  autographs  of  Chief  Signal-Officer. 

3.  Two  "  Synopses,''^ 

4.  Two  "  ProbabiUtiee." 
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With  proper  care  the  type  should  last  two  years  and  the  electrotypes  one  year. 

The  Synopses  and  Pi'obabilities  will  be  printed  on  flat  letter-paper  furnished  from 
the  central  office/ and  timely  requisitions  will  bo  made  for  it.  Observers  will  also  see 
that  at  least  one  month's  supply  is  kept  constantly  on  hand. 

5.  Tho  copies  printed  at  all  stations  will  be  similar  in  form,  size,  and  appearance  to 
thoseprinted  at  the  central  office,  and  bear  the  same  time  and  date. 

6.  The  Synopses  and  Probabilities  will  be  issued  every  morning,  except  on  Sundays, 
&nd  two  copies  of  every  issue  will  be  mailed  in  one  wrapper  to  each  post-office  on  the 
list  furnished  the  observer  from  the  central  office;  also  two  copies  to  this  office  reg- 
ularly each  day.  They  will  bo  delivered  at  the  post-office  of  the  station  where  printed 
in  time  to  be  sent  off  with  the  earliest  morning  mail  leaving  the  station.  The  ob- 
server-in-charge  will  ascertain  from  the  postmaster  of  such  office  the  precise  hour  at 
which  they  must  be  delivered  for  this  purpose,  and  will  instruct  his  assistants  accord- 
ingly by  posting  up  in  his  own  office  an  order  setting  forth  the  time  of  delivery  and 
name  of  assistant  charged  with  this  duty. 

7.  One  assistant  at  each  station  will  be  charged  with  the  duty  of  printing  the  Sy- 
nopses and  Probabilities  alone.  He  will  report  for  duty  one  hour  before  the  usual  time 
of  receiving  the  Synopses  from  the  telegraph-office,  for  the  purpose  of  clearing  up  and 
distributing  the  type,  cleaning  press,  and  cutting  the  paper.  The  average  time  required 
for  composition  will  be  one  hour ;  and  when  the  form  is  on  the  press  the  sheets  must 
be  worked  off  in  time  for  the  mail,  the  number  varying  from  500  to  800  per  hour. 

8.  An  assistant  will  be  at  the  telegraph-office  at  least  ten  minutes  before  the  usual 
time  of  receiving  the  Synopses  fix»m  Washington,  and  will  carry  it  without  delay,  when 
receive,  to  the  printer.  This  assistant  will  remain  at  the  office  to  fold  and  mail  the 
Synopses,  and  will  x>erform  his  duty  promptly  and  with  regularity. 

9.  The  envelopes  or  wrappers  will  be  addressed  b^  an  assistant  selected  for  the  legi- 
bility and  rapidity  of  his  writing.  Especial  attention  must  be  paid  to  legibility  by 
the  observers  to  prevent  errors  and  delays  in  transmitting  these  reports  through  the 
post-office.  Whenever  practicable,  this  duty  will  be  performed  bv  the  assistant  re- 
ferred to  in  paragraph  8,  and  at  least  one  full  day's  supply  will  be  kept  constantly  on 
hand  properly  addressed. 

10.  Proper  arrangements  will  be  made  by  the  observer  in  charge  to  supply  promptly 
the  place  of  any  one  or  more  of  the  assistants  who  may  be  absent  through  sickness  or 
other  causes,  and  to  accomplish  this  he  will  instruct  his  other  assistants  in  the  various 
duties  provided  for  in  these  instructions. 

STAMPING  MAPS. 

60.  InstructwM  for  stamping  manifold  weather-maps. — 1.  Count  off  from  ten  to  fifteen 
maps  from  the  top  of  the  book. 

2.  Place  the  iron  plate  under  the  number  counted  out,  and  turn  a  map  down  upon  it. 

3.  Place  a  sheet  of  carbon-paper  smoothly  upon  this  map,  and  then  turn  down 
the  next  map,  on  which  put  another  sheet  of  carbon,  and  so  on  alternating  carbon 
and  maps  until  the  number  to  be  issued  is  complete,  leaving  the  last  map  without 
carbon  upon  it,  taking  care  to  smooth  all  when  down. 

In  making  three  or  four  maps  only  a  sheet  of  blotting-paper  should  be  placed  next 
to  the  iron  plate  and  beneath  the  lower  map. 

4.  Place  the  box  of  stamps  at  the  top  of  the  map,  with  each  die  in  its  proper  place, 
and  taking  especial  care  not  to  allow  the  hands  or  mallet  to  rest  on  the  paper,  ana 
thus  mark  and  deface  the  lower  maps.  ^ 

5.  First  stamp  with  the  symbol-dies  the  direction  of  the  wind  and  state  of  weather, 
as  indicated  by  the  legend  on  the  maps.  Hold  the  die  perpendicular  to  the  map  and 
strike  it  hard  enongh  to  make  the  impression  go  through  all  the  maps  without  cutting 
the  upper  one.    The  actual  amount  of  force  required  can  only  be  learned  by  practice. 

6.  Alter  the  weather  use  the  figure  dies,  taking  care  that  the  figures  for  one  station 
do  not  interi'ere  with  those  of  any  other.  Stamp  the  first  two  figures  (thermometer) 
close  together,  the  next  two  (barometer,  29  or  30)  one-eighth  of  an  inch  from  the  first 
pair,  the  last  two  of  the  barometer  following  closely.  The  last  of  the  figures  (velocity 
of  the  wind)  are  to  be  separated  one-eij|hth  of  an  inch  from  those  for  the  barometer. 
Great  care  must  be  taken  to  make  the  figures  neat  and  regular  in  appearance,  and  to 
stamp  them  so  they  can  be  read  without  difficulty. 

7.  After  the  maps  are  properly  irtamped  write  with  the  stylus  in  head-line  the  name 
of  station,  day  of  week,  date,  and  time  of  report,  thus:  "  Washington,  D.  C,  Satur* 
day,  April  20, 1872,  7.35  a.  m.'' 

WATER-GAUOB. 

61.  No  definite  form  of  water-gauge  has  been  adopted,  owing  to  the  difficulty  of  get- 
ting one  at  a  reasonable  cost  that  would  be  adapted  to  the  essentially  different  circum- 
stances under  which  it  must  be  used  at  the  several  river-stations.    The  following 
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description  of  a  simple  form  of  gauge  may  be  nsefal  in  localities  Ts-here  it  is  difficult  to 
get  one  of  more  scientific  construction,  or  to  be  used  as  a  temporary  substitute  for  tUe^ 
latter  in  cases  of  emergency : 

Take  a  piece  of  pine  scantling,  from  1^  to  1}  inches  in  thickness,  and  from  5  to  6 
inches  in  breadth ;  the  length  varying  according  to  the  depth  of  the  water  where  it  is 
to  be  used. 

Having  planed  the  scantling  smooth,  give  it  a  heavy  coat  jjf  whit«  zinc  paint,  and 
after  the  paint  is  dry  divide  tne  scantling  into  feet  and  tenths  of  feet  with  a  rule  and 
lead-pencil. 

With  a  small  brush  paint  the  tenths  of  feet  black,  except  the  center  and  initial  ones 
of  each  foot,  which  will  be  painted  red  and  in  heavier  lines  than  the  intermediate  ones, 
thus: 


Indicate  each  foot,  with  its  proper  number,  in  plain  figures  marked  on  the  white 
surface  just  above  the  triangle. 

Having  thus  marked  the  staff  up  to  a  sufficient  height  to  insure  getting  the  maxi- 
mum high  water,  select  a  pile,  or  other  stationary  object,  in  some  portion  of  the  levee 
or  wharf  where  the  staff  will  be  secure  from  being  damaged  or  defaced  by  coming 
into  contact  with  vessels,  and  where  it  will  not  be  left  dry  by  the  tide.  Lower  t^e 
staff  into  the  water,  taking  care  to  keep  it  in  a  vertical  position  until  it  touches  the  bed 
of  the  river,  and  then  secure  it  to  the  pile  by  spikes. 

It  would  be  well,  in  selecting  a  place  for  fixing  the  staff,  to  take  the  anglo  of  a  pier, 
and  having  fastened  a  smooth  piece  of  scantling,  about  the  size  of  the  sta^  on  the  side 
of  the  pile,  secure  the  staff  to  this. 

When  the  gauge  is  in  an  exposed  place,  liable  to  be  washed  by  the  waves,  advantage 
should  be  taken  of  the  first  low  water  to  secure  it  from  being  displaced,  by  driving  in 
additional  spikes,  or  lashing  it  with  strong  cords  to  the  pile. 

Care  must  be  taken  in  reading  the  staff  when  the  water  is  rough  to  get  the  mean  of 
the  rise  and  fall  of  the  waves.  It  would  be  well,  after  securing  the  staff,  to  determine 
some  point  of  reference,  so  that  in  case  it  should  be  destroyed  another  one  could  be  put 
up  at  the  same  height.  This  may  be  done  by  taking  and  marking  some  given  point  in 
the  vicinity,  a  pile  or  a  rock,  at  any  given  height  of  the  water.  Thus,  by  driving  a 
spike  or  drilling  a  hole,  and  recording  the  height  of  the  water,  as  read  from  the  staff 
at  the  time,  you  have  a  "  bench-mark,"orpoint  of  reference,  by  which  to  setup  another 
staff.  It  would  be  necessary  in  doin^  this  to  make  a  sketch  of  the  place,  giving  the 
location  of  the  staff  and  the  point  ot  reference ;  noting  the  local  names  of  the  sur- 
rounding points  so  that  any  other  person  could  find  the  place  from  the  description. 

6*2.  Observers,  in  publishing  their  local  river-reports,  will  give,  in  addition  to  the 
changes  in  past  twenty- four  hours,  the  height  of  water  above  or  below  some  fixed  point 
known  and  used  by  steamboat-men  and  other  interested  parties. 

63.  The  river  observations  must  be  made  and  i*eported  with  as  much  care,  regularity, 
and  accuracy  as  those  of  the  barometer,  and  where  the  observer  is  compelled  by  press- 
ure of  other  duties  to  intrust  this  part  of  his  work  to  an  issistant,  he  must  assure  him- 
self by  frequent  personal  inspection  that  it  is  faithfully  and  honestly  done. 

SIGNAL  APPARATUS. 

64.  stations  ordered  to  display  cautionary  signals  will  be  supplied  with  two  (or 
more)  red  fiags,  one  6  feet  and  the  other  8  feet  square,  having  square  black  centers 
one-third  the  size  of  the  flag;  one  red  signal-lantern;  one  large  fiag-staft*,  and  two  sets 
of  small  stafis  for  use  in  cases  of  emergency.  The  large  flag-staff  must  be  from  2.5  to 
30  feet  in  height,  and  so  situated  as  to  be  clearly  visible  from  as  large  a  part  as 
possible  of  the  harbor  and  shipping  it  is  designed  to  warn  of  approaching  danger.  The 
staff  will  be  provided  with  halyards  for  raising  and  lowering  the  fla^p  and  lantern,  aud 
will  be  erected  on  the  roof  of  some  building,  preferably  on  the  one  m  ^hich  the  office 
is  located,  unless  a  more  desirable  i>osition  is  found  near  the  office. 

Everything  connected  with  the  signal  apparatus  must  be  kept  in  perfect'  order: 
flags  mended  when  torn,  ties  sewed  on,  halyards  renewed,  lanterns  constantly  tille<i 
and  trimmed,  and  the  approaches  to  the  staff  convenient  so  that  there  may  be  no  delay 
in  obeying  all  orders  to  hoist  or  lower  signals. 

65.  Timely  requisition  must  be  made  upon  this  office  for  new  articles  of  equipment 
when  those  In  use  are  likely  to  become  unserviceable. 

SIGNAL-ORDERS. 

66t  Signals  will  be  ordered  up  by  telegraph  from  this  office  in  the  words  "Up  signals," 
and  will  be  ordered  down  in  the  words  '*  Signals  down.''  Signals  will  remain  displaced 
until  the  order  to  lovsiiT  them  is  received  from  this  office,  unless  telegraphic  communica- 
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schedule  times  and 


(reports  from 

jjjjiii**  J^  'Ifl''^'*^'''-  '^^^'^'  '^^^VliJj'l''''*  ^7  *^®  observei-s  in  such  quantities  as  may  be 

tUti  *^^'K^%i  'J  '-^  ^\%iil  ^"^    irtrji"^  J^gaiust  wasteful  and  unnecessary  nse.    The  spaces 

^^  ^w^^'^ '^V^/jjif  *^^^*^^  orth^^f  iuxamencing  at  the  upper  left-hand  space  and  filling 

^tZ;<y^^^  ^.jiji*  ^'y^  ^i^rnJ^^JJ^,^^^^  the  first  line,  and  then  commencing  at  the 

^i^ll\je  ii^^^'*\  uti  ^ff^^^^'  !^.liid  iJ"''^  ""^  80  on  until  each  space  is  filled.    Obsevers  will 

^vh  »i''*' '  /iitci  of  f^''^'  jj^^ynioin  to  frlgn  and  date  each  sheet,  and  also  to  note  the  time 

lef^-^**"^^^! ivco^\'"^r0re  received,  before  taking  it  from  the  telegraph-office.      When 

jierjiiire  J^  ^^poii  '^.^^.^i  fu  duplicate  by  the  operator,  observers  will  retain  the  original 

ihB  Sports  »ro  [^f^m  by  this  office. 

heetsi*ur/ii5"*^j,fg  are  transferred  to  the  bulletin  the  receiving  sheets  for  each  full 

*  j^fter  tli«  ^^^^ce^\  together  and  folded  neatly  in  three  folds  parallel  with  the  writing. 

j-eport  xvi^^  ^*^Jg  fjie  three  reports  of  the  prece^ling  day  will  be  secured  together  so  as 

Eiich  "***r"'jj^package.    At  the  end  of  each  week  the  seven  daily  packages  of  the 

^^  forui  a  si»«  ^^^  up  in  a  neat  package  and  forwarded  by  mail  to  this  office,  accom> 

^eek  wJii  ^^^rror-sheet. 

^7l^Foriu  3  is  <^^^®  Daily  Bulletin,  issued  for  public  information.    The  several  columns 
11  be  filled  up  from  the  receiving  sheet,  the  words  and  figures  being  written  plainly 

^^Beforo  making  any  entries  upon  the  manifold  form,  the  sheets  will  be  carefully 
giiioot'i*^*^  down  so  that  the  registered  lines  of  the  several  stations  will  fall  directly 
over  each  other.  If  more  than  fifteen  bulletins  are  to  be  written  it  is  better  to  make 
(,ut  the  number  in  two  equal  parts  than  to  try  and  write  them  all  at  once,  in  order 
that  the  copies  may  all  be  legible. 

One  copy  of  the  morning  issue  of  the  Saturday  Bulletin  will  be  mailed  to  this  office 
from  each  station. 

The  headings  of  the  different  columns  indicate  with  sufficient  clearness  the  matter 
to  be  filled  in. 

When  any  part  of  a  report  is  not  received,  or,  if  received,  is  e>idently  incorrect,  the 
word  ^*  blauk"  will  be  written  in  the  spaces  to  bo  filled  by  such  part. 

Absence  of  wind,  pressure  of  wind,  clouds,  rain-fall,  or  change  in  barometer,  thermom- 
eter, and  river,  will  be  indicated  by  the  fieure  zero. 

New  stations,  whose  names  are  not  in  the  printed  list,  will  be  written  in  the  blank 
lines  at  bottom  of  the  form. 

The  following  data  will  be  given  on  all  Forms  3  posted : ' 


"  Posted  in 

at M. 

(Signed) 


01 

In  the  first  blank  space  will  be  written  -the  name  of  the  locality  where  posted ;  in 
the  second  space,  the  time  ;  and  in  the  third  space,  the  date  of  posting. 
Each  bulletin  will  be  signed  with  the  full  name  of  the  observer. 

75.  Form  4  is  the  weekly  report,  and  three  copies  fvill  be  forwarded  to  this  office  al 
the  end  of  each  week  ;  one  copy  containing  the  full  record  of  the  telegraphic  series  o( 
observations,  one  the  record  of  the  local  series,  and  the  third  that  of  the  mid-day  obser- 
vations. In  filling  up  this  form  the  daily  means  of  the  local  (7.2  and  9  o'clock)  and  thi 
weekly  means  of  the  telegraphic  barometric  and  thermometric  observations  will  be 
entered  in  their  proper  columns,  and  the  words  "daily"  and  "  weekly "  respectivelj 
added  to  the  heading. 

In  the  telegraphic  series  will  be  given,  firstly,  the  mean  of  the  morning;  secoodlj 
that  of  the  afternoon ;  and  thirdly,  tnat  of  the  midnight  observations. 

76.  Form  5  will  be  used  for  all  of  the  telegraphic  reports,  and  will  be  made  oat  eacl 
time  in  duplicate,  one  copy  for  deposit  in  the  telegraph-office,  for  transmission  by  tele- 
graph to  this  office,  and  the  other  for  transmission  by  mail  to  the  same  place.  BotI 
copies  must  be  filled  up  and  signed  in  the  manner  indicated  npon  the  form  itself. 

Each  regular  report  will  consist  of  ten  words,  arranged  in  two  lines  of  yire  wordt 
each.  At  all  stations  designated  by  this  office  as  river  stations,  the  afternoon  repon 
will  consist  of  twelve  words,  arranged  in  two  lines  of  six  words  each. 

The  sixth  space  in  first  line  of  Form  5  will  be  used  for  the  depth  in  feet  above  «m 
below  the  established  bench-mark  whenever  it  exceeds  eight  feet,  and  the  sixth  spiM^ 
in  second  line  for  theodd  inches. 
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Form  A. — Record  of  telegrams  refased  by  telegraph  companies. 
Fdrm  B. — Record  of  telegrams  seut  and  received. 

72.  Form  1  is  used  by  the  special  river-observers  for  their  Imports,  which  should  be 
made  in  duplicate ;  one  copy  for  file  in  the  telegraph-office  at  the  schedule  times  and 
tbe  other  to  be  forwarded  to  this  office  at  the  end  ol  each  week. 

73.  Form  2  is  for  the  use  of  the  telegraph-operators  in  receiving  the  reports  from 
other  stations,  and  will  be  furnished  b^  the  observers  in  such  quantities  as  may  be 
reqnired.  care  being  taken  to  guard  against  wasteful  and  unnecessary  use.  The  spaces 
will  be  filled  up  in  regular  order,  commencing  at  tbe  upper  left-hand  space  and  filling 
each  space  to  the  right  in  succession  on  the  first  line,  and  then  commencing  at  the 
left-hand  space  of  the  second  line,  and  so  on  until  eacn  space  is  filled.  Obsevers  will 
require  the  receiving  operators  to  sign  and  date  each  sheet,  and  also  to  note  the  time 
the  reports  upon  it  were  received,  before  taking  it  from  the  telegraph-office.  When 
the  reports  are  received  in  duplicate  by  the  operator,  observers  wul  retain  the  original 
sheets  furnished  them  by  this  office. 

After  the  rexwrts  are  transferred  to  the  bulletin  the  receiving  sheets  for  each  full 
report  will  be  placed  together  and  folded  neatly  in  three  folds  parallel  with  the  writing. 

Each  morning  the  three  reports  of  the  precefling  day  will  be  secured  together  so  as 
to  form  a  single  package.  At  the  end  of  each  week  the  seven  daily  packages  of  the 
week  will  be  put  up  in  a  neat  package  and  forwarded  by  mail  to  this  office,  accom- 
panied by  the  error-sheet. 

74.  Form  3  is  the  Daily  Bulletin,  issued  for  public  information.  The  several  columns 
will  be  filled  up  from  the  receiving  sheets  the  words  and  figures  being  writtea  plainly 
and  distinctly. 

Before  making  any  entries  upon  the  manifold  form,  the  sheets  will  be  carefully 
smoothed  down  so  that  the  registered  lines  of  the  several  stations  will  fall  directly 
over  each  other.  If  more  than  fifteen  bulletins  are  to  be  written  it  is  better  to  make 
out  the  number  in  two  equal  parts  than  to  try  and  write  them  all  at  once,  in  order 
that  the  copies  may  all  be  legible. 

One  copy  of  the  morning  issue  of  the  Saturday  Bulletin  will  be  mailed  to  this  office 
from  each  station. 

The  headings  of  the  dififerent  columns  indicate  with  sufficient  clearness  the  matter 
to  be  filled  in. 

When  any  part  of  a  report  is  not  received,  or,  if  received,  is  evidently  incorrect,  the 
word  "  blank"  will  be  written  in  the  spaces  to  bo  filled  by  such  part. 

Absence  of  wind,  pressure  of  wind,  clouds^  rain-fall,  or  change  in  barometer,  thermom- 
eter, and  river,  will  be  indicated  by  the  fisure  zero. 

New  stations,  whose  names  are  not  in  the  printed  list,  will  be  written  in  the  blank 
lines  at  bottom  of  the  form. 

The  following  data  will  be  given  on  all  Forms  3  posted : ' 


"Posted  in ^ 

at M. 

(Signed) 


Observer," 

In  the  first  blank  space  will  be  written  -the  name  of  the  locality  where  posted ;  in 
the  second  space,  the  time  ;  and  in  the  third  space,  tbe  date  of  posting. 
Each  bulletin  will  be  signed  with  the  full  name  of  the  observer. 

75.  Form  4  is  the  weekly  report,  and  three  copies  fvill  be  forwarded  to  this  office  at 
the  end  of  each  week ;  one  copy  containing  the  fnll  record  of  the  telegraphic  series  of 
observations,  one  the  record  of  the  local  series,  and  the  third  that  of  the  mid-day  obser- 
vations. In  filling  up  this  form  the  daily  means  of  the  local  (7.2  and  9  o'clock)  and  the 
weekly  means  of  the  telegraphic  barometric  and  thennometric  observations  will  be 
entered  in  their  proper  columns,  and  the  words  "daily"  and  "  weekly"  respectively 
added  to  the  heading. 

In  the  telegraphic  series  will  be  given,  firstly,  tbe  mean  of  the  morning;  secondly, 
that  of  the  afternoon ;  and  thiidly,  tnat  of  the  midnight  observations. 

76.  Form  5  will  be  nsed  for  all  of  the  telegraphic  reports,  and  will  be  made  out  each 
time  in  duplicate,  one  copy  for  deposit  in  tbe  telegraph-office,  for  transmission  by  tele- 
graph to  this  office,  and  the  other  for  transmission  by  mail  to  the  same  place.  Both 
copies  most  be  filled  up  and  signed  in  the  manner  indicated  upon  tbe  form  itself. 

Eaoh  regular  report  will  consist  of  ten  words,  arranged  in  two  lines  of  five  words 
each.  At  all  stations  designated  by  this  office  as  river  stations,  the  afternoon  report 
will  consist  of  twelve  words,  arranged  in  two  lines  of  $ix  words  each. 

The  sixth  space  in  first  line  of  Form  5  will  be  used  for  the  depth  in  feet  above  or 
below  the  established  bench-mark  whenever  it  exceeds  eight  feet,  and  the  sixth  space 
in  second  line  for  the*odd  inches. 
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Whenever  the  depth  does  not  exceed  eieht  feet,  the  word  "  River  ^  will  he  used  to  fill 
the  space  in  first  line,  and  the  whole  depth  given  in  the  second  line  in  inches. 

In  furnishing  the  reports  to  the  press,  and  in  filling  up  the  hnlletin,  Form  3,  the 
daily  change  only  will  he  given,  as  at  present.  This  change  will  he  ohtaiued  by  taking 
the  diftereuce  between  the  current  report  and  that  of  tjie  preceding  day. 

In  filling  up  the  form,  the  first  space  of  the  first  line  will  be  nsed  for  name  of  etaiiotif 
the  second  for  date  and  Ume  of  report,  the  third  for  barometer,  the  fonrth  for  thermom- 
eter, and  the  fifth  for  humidity.  In  the  second  line  the  first  space  will  be  used  for 
state  of  weather,  the  second  for  velocity  of  wind,  the  third  for  upper  clouds,  the  fourth 
for  lower  clouds,  and  the  fifth  for  rain-fall.  The  cipher- words  must,  in  all  cases,  be 
written  plainly  and  correctly.  The  word  '*  Blank  "  will  be  used  when,  from  any  cause, 
an  observation  is  not  taken. 

The  duplicate  copies  of  the  report  for  each  day  will  be  mailed  weekly  to  this  office 
from  all  stations. 

77.  Form  6  is  a  memorandum-receipt  for  property,  and  will  be  filled  up  with  the 
number  and  kind  of  articles  received,  signed,  dated,  and  transmitted  promptly  to  this 
office. 

.  Detailed  iustructiotis  in  reference  to  this  form  will  be  given  under  the  head  of  ^*  Prox>- 
erty." 

78.  Form  6  is  the  weather-map,  to  be  printed  or  fnade  out  in  manifold,  as  may  be  di- 
rected from  this  office,  and  shows  the  direction  of  the  wind,  state  of  weather,  height 
of  barometer,  height  of  thermometer,  and  velocity  of  wind  at  each  station.  The  arrow 
is  always  to  fly  with  the  wind,  and  not  toward  it  like  a  vane.  In  printing  or  stamping 
these  maps  great  care  must  be  exercised  to  make  the  figures  and  different  signs  cor- 
rectly and  distinctly.  Observers  must  never  allow  imperfect  or  illegible  maps  to  leave 
their  offices.  To  insure  accuracy,  the  printed  maps,  before  being  issued,  must  be  care- 
fUlly  compared  with  the  reports  received,  and,  if  errors  are  found,  they  will  be  cor- 
rected on  the  map,  if  the  corrections  can  be  made  without  disfiguring  it,  and  without 
rendering  it  illegible.  If  they  cannot  be  so  corrected,  the  whole  ecBtion  will  be  de- 
stroyed, as  it  is  better  not  to  issue  any  map  than  one  which  is  imperfect.  One  copy  of 
this  map  will  be  sent  to  this  bffice  on  Satnrdav  of  each  week,  unless  special  instructions 
are  received  to  the  contrary  by  the  observer  from  proper  authority. 

79.  Observers  are  authorized  to  trace  upon  these  maps  isobars  or  lines  of  equal 
barometric  pressure,  in  accordance  with  the  following  directions : 

let.  Ascertain  by  a«  general  examination  of  the  reports,  after  they  are  entered  en  the 
map,  whether  any  of  the  lines  of  equal  pressure  will,  when  drawn,  traverse  a  large 

Sortion  of  the  map,  and,  if  this  is  found  to  be  the  case,  these  long  lines  will  be  drawn 
rst.  The  lines  oi  29.90,  30.00,  and  30.10,  on  the  map,  opposite  page  12  of  the  circular 
issued  by  this  office,  on  the  practical  Use  of  Meteorological  Reports  and  Weather-Maps, 
are  illustrations  of  this  principal  isobar  or  base-line, 

2d.  If  decided  difi'erenoes  in  barometric  readings  are  observed  to  exist  between  neigh- 
boring stations,  enter  upon  the  map  with  a  red  lead-pencil  little  dots  or  dashes,  inter- 
mediate between  any  two  of  them,  to  represent  the  points  at  which  the  barometric 


reading  would  be  exactly  29.50,  29.60,  &,c,,  or  30.00,  30.10^  &c.,  supposing  the  pressure 
to  change  uniformly  in  the  space  between  the  two  stations.  The  precise  position  of 
these  intermediate  points  can  usually  be  found  with  sufficient  exactness  by  eetimation 
with  the  eye. 
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The  inteqwloted  isobars — that  is,  those  which  are  drawn  between  stations,  as  in  th( 
preceding  panipjraph — cannot  be  relied  upon  as  perfectly  accurate,  but  the  amount  oi 
error  need  not  excee<l  two-hundred ths  of  an  inch  in  the  position  of  any  one  line,  ii 
proper  attention  is  paid  to  the  following  points:  First.  The  isobars  must  not  be  eX' 
-tended  west  of  the  one  hundredth  degree  of  longitude  west  of  Greenwich,  (or  the  mend 
ian  twenty-three  degrees  we»t  of  Washington,^  as  the  barometric  readings  of  verj 
elevated  stations  cannot  at  preHent  be  combined  with  those  of  an'altitnde  of  fifteec 
hundred  feet  pr  less.  Second.  The  barometrical  readings  reported  from  Mount  Wash 
ington  must  not  be  used  in  drawing  the  isobars  over  the  New  England  States.  Third, 
Certain  allowances  or  corrections  must  be  made  for  the  readings  reported  from  several 
stations  whose  elevation  is  not  yet  accurately  determined.  These  corrections  will  b€ 
furnished  from  this  oflice  upon  application. 

When  a  sufficient  number  of  dots  or  dashes  have  been  made  to  enable  the  observer  tc 
trace  the  course  of  one  or  two  of  the  principal  isobars,  they  will  be  Joined  together  b^ 
a  cnrve<l  line  passing  through,  or  nearly  through,  all  of  them,  without  following  any  oi 
the  minor  irregularities  that  would  be  possibly  caused  by  slight  errors  in  the  interpo- 
lations. 

Any  perplexity  that  may  arise  in  drawing  these  lines,  as  to  their  proper  route,  may 
generally  be  removed  by  considering  the  direction  of  the  wind,  os  reported  from  eacb 
station.  Thus,  if  from  stations  A,  B,  C,  and  D  reports  are  received  as  shown  in  the 
figure,  it  would  be  seen  at  once  that  between  B  and  C  there  was  a  central  area  of  low 
pressure  around  which  the  wind  circulated  in  the  direction  indicated  by  the  arrows, 
and  the  isobars  would  therefore  be  drawn  as  shown  by  the  dotted  lines. 

When  thejines  are  very  much  crowded  together,  as  happens  in  a  few  severe  storms, 
the  isobars  may  lie  drawn  for  every  two-tent-hs  of  an  inch,  insteml  of  every  one-tenth. 

Eaeh  isobar  should  be  plainly  marked  at  it«  extremities  with  the  figures  indicating 
the  corresponding  pressure,  and  the  central  areas  of  highest  and  lowest  pressure  should 
be  marked  "high  ''  and  "low,"  respectively,  unless  by  so  doing  the  appearance  of  the 
map  would  be  injured  by  the  complication  of  the  lines. 

When  the  observer  has  any  doubt  as  to  the  course  of  a  given  isobar,  he  should  omit 
it  entirely,  or  simply  indicate  its  probable  position  by  a  broken  instead  of  a  full  red  line. 
Observei-8  will  forward  to  this  office  weekly  examples  of  their  isobaric  maps,  and  will 
not  post  them  in  any  public  place  until  officially  authorized  to  do  so. 

bO.  Form  10  is  for  the  Synopsis  and  Probabilities,  and  a  copy  properly  filled  will  be 
posted  with  each  bulletin  at  all  stations  where  they  are  received.  The  midnight 
synopsis  will  be  used  with  the  morning  bulletin,  and  the  morning  synopsis  with  the 
afteruoon  bulletin,  whenever  practicable.  At  stations  where  the  airernoon  and  not  the 
midnight  synopsis  is  received,  this  will  be  used  with  the  bulletin  of  the  next  morning. 

In  uU  cases  the  time  and  date  of  issue  from  Washington  must  be  plaiuly  written  upon 
the  form. 

81.  When  observers  are  compelled  to  copy  reports  fix)m  the  newspapers,  and  time 
and  date  are  not  given,  they  will  call  the  especial  attention  of  the  publishers  of  such 
papers  to  the  omission  and  have  it  corrected,  when  possible,  as  a  matter  of  justice  to 
this  office  and  to  their  readers. 

82.  Form  16  is  the  blank  meteorological  chart  to  be  made  out  monthly  at  each  station, 
and  forwarded  by  mail  to  this  office  as  soon  after  the  close  of  each  month  as  practicable. 

The  following  iustrnctious,  taken  in  connection  with  the  illustration  given  in  the 
annual  report  of  the  Chief  Signal*  Officer  for  1871,  will  enable  observers  to  make  them 
out  properly :  * 

For  the  thermometer,  take  the  weekly  reports  on  Form  4,  beginning  with  the  morn- 
ing report  of  the  first  day  of  the  month ;  with  a  sharp  pencil  make  a  dot  on  the  chart 
at  the  height  at  which  the  dry-bulb  thermometer  stood  at  7  a.  m.,  (or  the  first  observa- 
tion,)  at  its  7.  a.  m.  relative  distance  from  the  12  m.  line,  as  shown  in  the  illustration 
referred  to.  Do  the  same  with  eac^i  of  the  six  observations.  Join  these  dots  with  the 
pencil  and  afterwards  trace  with  ink. 

Continue  the  same  way  with  the  wet-bnlb  thermometer,  barometer,  velocity  of  the 
wind,  and  the  relative  humidity,  marking  the  direction  of  the  wind  in  small  letters 
opposite  each  observation. 

The  average  amount  of  clouds  for  each  day  will  b©  given  in  the  spaces  immediately 
above  the  29.00  inch  line  in  the  chart  dividing  the  squares  into  1,  2,  3,  and  4-4ths,  re- 
spectively. 

The  dark  lines  for  rain  are  placed  with  the  right  edge  at  the  point  where  the  rain 
ceased. 

The  scale  may  be  changed  for  a  greater  fall  of  rain  than  1|  inches,  or  a  greater  ve- 
locity of  wind  than  thirty-five  miles  per  hour. 

Ditferent  colored  ink  may  be  nsed  for  the  several  lines,  if  preferred. 

In  forwarding  these  charte  by  mail  they  should  never  be  folded,  but  rolled  neatly 
and  compactly  witboat  any  central  core.  As  they  are  intended  for  future  reference 
care  abomd  be  taken  in  making  them  oat  accurately  and  neatly. 
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83.  Form  19  is  the  error-sheet,  which  accompanies  the  weekly  packages  of  Form  2 
sent  hy  ohHervers  to  this  office.    It  will  be  tilled  up  in  the  following  manner : 

In  the  third  column  will  be  entered  the  official  numbers  of  all  regular  reports  miss- 
ing when  the  telegraphic  circuits  are  closed.  In  the  fourth,  fifth,  and  sixth  columns 
will  be  entered,  on  the  same  line  under  appropriate  headings,  the  numbers  of  all  reports 
of  previous  dates  which  may  have  been  received  during  the  time  designated  at  the  left- 
hand  of  the  form.  In  the  seventh  column  the  time  the  last  report  was  received  will 
be  noted.  Receipt  of  duplicates,  corrections,  and  reports  not  in  schedules,  causes  of 
delay,  &c.,  will  be  noted  in  the  column  headed  "  Remarks.'^  The  numi>er  of  words 
must  include  all  reports  due  at  the  station  which  may  have  been  received  up  to  the 
time  the  circuits  were  closed,  whether  they  were  of  the  cuwent  or  previous  dates. 
Duplicates  and  corrections  are  not  to  be  counted.  Each  line  of  the  form  must  contain  a 
complete  record  of  the.ivork  for  the  dats  and  time  specified.  The  record  will  be  made  up 
from  Form  2  immediately  after  each  report. 

84.  In  filling  up  Forms  19  and  B,  the  foUowing-namec^  stations  will  be  designated  by 
the  letters  placed  opposite  each  name : 


Booneville A. 

Brownsville B. 

Brunswick C. 

Confluence D. 

Evansville E. 

Freeport F. 

Hermann , G. 

Jefferson  City H. 

Kansas  City I. 

Le  Claire J. 


Lexington K. 

Little  Rock L. 

Marietta M. 

Morgantown N. 

New  Geneva O. 

Oil  City P. 

Padncah Q. 

Plattsmouth ^ *. .  R. 

Saint  Joseph S. 

Warsaw T. 


85.  Form  22  is  used  for  the  record  of  the  daily  and  monthly  means  of  the  barometer 
and  thermometer,  with  the  prevailing  direction  of  the  wind  and  amount  of  rain -fall  for 
the  month.  In  filling  up  this  form  the  means  of  the  barometer  and  thermometer  for 
the  local  series  of  observations  will  be  obtained  by  dividing  the  sum  of  the  7  a.  m.,  2 
p.  m.,  and  double  the  9  p.  m.  observations,  by  four.  Manifold  copies  of  this  form,  prop- 
erly filled  up,  will,  at  the  end  of  each  month,  be  furnished  by  observers  to  as  many 
of  the  newspapers  and  other  periodicals  published  at  their  stations  as  may  desire  to 
make  use  of  it.  One  copy  ^ill  also  be  forwarded  to  this  office  on  the  first  day  of  the 
month  succeeding  that  of  which  it  forms  the  record. 

86.  Each  observer  will  rule  out,  on  heavy  white  paper,  a  blank  form  similar  to  the 
one  given  below,  and  post  it  up  in  a  conspicuous  place  in  his  office.  On  this  form  lie 
will  enter,  on  the  first  day  of  each  month,  the  data  for  the  preceding  month  indicated 
at  the  top  of  the  several  columns  in  the  form. 
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87.  The  weekly  mean  of  the  telegraphic  observations  of  the  barometer  and  thermom- 
eter will  be  obtained  in  the  following  manner :  Divide  the  sum  of  the  a.  m.  telegraphic 
observations  by  the  nqmber  of  observations,  and  the  quotient  will  be  the  mean  of  the 
morning  observations;  proceed  in  the  same  manner  for  the  afternoon  and  night  obser- 
vations, and  enter  the  quotients  sepai'ately  under  the  head  of  "  Remarks,"  on  Form  4. 

The  monthly  mean  of  the  telegraphic  observations  will  be  obtained  in  the  same 
manner. 

The  local  observations  made  gt  7  a.  m.,  2  p.  m.,  and  9  p.  m.  will  not  be  used  in  getting 
this  mean. 

ILLUSTRATIONS. 

Barometer;  telegraphic  observatUmSf  7.35  a.  w.,  4.35 1).  w.,  and  11.35  j).  m.,  Washington  mean 

time, 

A.  M.                                 P.  M.  Midnight. 

30.04                                    30.04  30.08 

30.09                                   30.11  30.06 

30.09                                   30.00  •                29.89 

29.83                                    29.76  29.70 

29.76                                   29.83  29,96 

30.04                                   29.96  29.89 

29.85.                                  29.66  29.60 


7)209.70  7)209.36  7)209.18 

29.957      *  29.908       ^  29.883 

Mean  of  a.  m.  observatiom .*.    29.957 

Mean  of  p.  m.  observation 29.908 

Mean  of  midnight  observation 29.883 

Thermometer;  telegraphic  ol)8erration8f  7.35  a.  m.,  4.35  p,  m.,a9id  11.36  p.  wi.,  Washington 

mean  Ume: 
A.  M.  P.  M. 

24  37 

32  42 

27  47 

40  46 

34  32 

23  42 

34  61 

7)214  7)307 

30.6  43.8 

Mean  of  a.  m.  observation ' -     30.6 

Mean  of  p.  m.  observation 438 

Mean  of  midnight  observation 36.5 

88.  In  calculating  the  mean  of  the  thermometer  readings  at  low  temperature,  the  fol- 
lowing rule  will  be  observed : 

"  When  minus  readings  occur,  the  difference  between  the  sum  of  the  positive  and  the 
sum  of  the  negative  numbera  is  to  be  taken.  This  difference,  which  is  the  total  sum, 
has  the  sign  of  the  greater  of  the  two  partial  sums,  and  will  be  divided  by  the  total 
number  of  observations." 

The  quotient  obtained  by  this  division  will  be  the  mean  sought. 

The  H>llowing  are  examples : 

Example  1.  Example  2. 

+  70  -f  60 

-f  50  +20 

+  20  0 

0  —   5 

Sum  of  positive..* +140     Sum  of  positive +80 

Sum  of  negative 0  .  Sum  of  negative —    5 

Total  sum ; +140     Total  sum +75 

Number  of  observations 4     Number  of  observations 4 

Mean +    35     Mean +18.75 
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Example  3.  Example  4. 

+   *^ 

—  5 
0 

+    4 

—  7 

+    5 

—  15 

Sum  of  positive +11     8om  of  positive 0 

Sum  of  negative —  27     Sum  of  negative —  5 

Total  sum —  16     Total  sum 

Number  of  observations 7     Number  of  observations 

Mean —    2.3  Mean 


89.  Form  23  is  for  use  at  stations  designat'Cd  for  the  display  of  cautionary  signals, 
and  will  be  filled  up  and  forwarded  weekly  to  this  otOce  during  the  period  signals  are 
ordered.  Under  the  head  of**  Remarks"  will  be  recorded  the  highest  velocity  reached 
by  the  wind  during  the  time  the  signals  were  displayed. 

When  no  signals  have  been  ordered  during  the  week,  this  form  mnst  be  forwarded 
and  show,  under  the  head  of  "  Remarks,''  the  highest  velocity  attained  by  the  wind 
during  the  week. 

Form  24  is  the  weekly  report  of  the  number  of  bulletins,  maps,  &c.,  issued  at  each 
station,  and  will  be  forwarded  to  this  office  iu  the  same  envelope  with  the  other  reg- 
ular weekly  reports. 

All  publications  that  have  been  issued  at  any  station  during  each  week  will  be  re- 
ported on  this  form,  and  if  special  publications  are  made  in  addition  to  those  noted  in 
the  heading  of  the  several  columns  of  the  form,  observers  will  rule  additional  columns 
for  such  publications. 

90.  Form  25  is  the  one  upon  which  all  official  telegrams  to  this  office  must  be  written. 
As  everything  transmitted  is  charged  for,  unnecessary  words  must  be  avoided.  The 
full  date  and  time  of  filing  message  will  be  written  above  the  upper  heavy  line,  while 
only  the  name  of  the  city  and  the  day  of  the  month  will  be  written  below.  The  sig- 
nature myst  contain  only  the  surname  of  the  sender  and  the  word  "  Observer."  Onh' 
the  matter  written  between  the  heavy  lines  is  to  be  transmitted. 

91.  Form  **  A  "  will  be  tilled  up  properly  and  carefully  under  each  heading,  and 
mailed  on  Monday  of  each  week  to  this  office.  In  the  column  headed  *'  Nature  of  mes- 
sage,'* will  be  indicated  briefly  whether  the  message  rendered  was  a  weather-report  or 
ordinary  message,  and  in  the  column  of  **  Remarks"  give  such  additional  information 
as  yon  may  think  necessary  to  a  full  understanding  of  each  case. 

'this  form  will  be  sent  in  blank  if  no  messages  have  been  refused. 

92.  Form  **  B"  will  be  forwarded  promptly  to  this  office  at  the  end  of  each  week, 
using  but  one  form,  except  in  cases  where  it  is  necessary  to  use  more  to  complete  the 
record,  taking  great  care  to  keep  a  correct  record  of  number  of  telegrams  sent  or  re- 
ceived. In  case  there  should  have  been  no  telegrams  received  or  sent  during  the  week, 
the  form  will  be  sent  in  blank.    All  telegrams  must  be  properly  dated  and  signed. 

BOOKS  OF  REFERENCE  AND  RECORD. 

93.  The  following  books  of  reference  and  record  will  be  furnished  by  this  office  to 
each  station : 

Far  re/cr«?cc.— Guyot*s  Meteorological  Tables ;  Bnchan's  Handy  Book  of  Meteor- 
ology ;  Loomis^s  Treatise  on  Meteorology ;  Myer's  Manual  of  Signals ;  Piddin^on's 
Horn  Book;  Manual  of  Military  Telegraphy ;  Annual  Reports  of  the  Chief  Signal- 
Officer;  Practical  Use  of  Meteorological  Reports  and  Weather-Maps;  Instructions  to 
Observer-Sergeants,  Signal-Service,  U.  S.  A. ;  Smithsonian  Directions  for  Meteorologi- 
cal Observations. 

For  Records. — Journal ;  Daily  Record  of  Observations ;  Record  of  Bulletins ;  Record 
of  Letters  Sent ;  Rt»cord  of  Letters  Received  ;  Index  to  Letters  Sent  and  Received ; 
Origiual  Record  of  Observations;  Weather-Map  of  the  United  States. 

94.  In  the  journal  will  be  entered  daily  all  matters  of  interest  not  provided  for  in 
the  various  forms,  such  as  meteoric  and  auroral  displays,  earthquakes,  and  unusual  at- 
mospheric appearances  and  disturbances,  giving  in  all  cases,  when  possible,  the  time 
of  beginning  and  duration  of  each.  Especially  will  the  observer  enter  a  detailed  ac- 
count of  the  characteristic  phenomena  ot  every  serious  storm  that  passes  over  or  near 
bis  station.  In  this  book  will  also  be  noted  all  changes  in  location  of  office  or  instru- 
mentA,  the  condition  of  the  instruments,  and  when  damaged  in  any  way  the  cause  will 
be  stated.  A  monthly  abstract  of  the  entries  in  the  journal  will  be  forwarded  to  the 
Chief  Signal-Officer  within  tlve  days  after  the  expiration  of  each  month.  This  ab- 
stract must  contain  all  the  important  entries  of  the  journal,  the  condition  of  all  in- 
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stroDients  in  use  on  stntion,  and  also  the  comparative  readings  of  tbe  barometer  re- 
ferred  to  in  paragraph  31. 

95.  Observer-sergeants  will  be  particular  to  note  every  display  of  aurora,  seeking  by 
inquiry  ot  others,  if  necessary,  to  make  their  record  complete. 

If  the  heavens  are  obscured  by  clouds  iso  that  the  aurora,  if  present,  cannot  be  ob- 
served, the  word  "obscured"  will  be  entered  in  that  part  of  the  record  devoted  to  au- 
roral displays.  If  the  sky  is  sufficiently  clear  for  observation,  the  words  "aurora"  or 
"no  aurora"  will  be  entered  according  as  one  is  visible  or  not.  When  observed,  a  full 
account  of  the  phenomenon  will  be  entered  in  the  journal,  showing  the  exact  minute 
of  beginning  and  ending  of  the  aurora,  and  the  principal  phases  of  chan^^es  that  it  ex- 
periences. The  following  particulars  should  be  especially  noted :  the  azimuth  and  al- 
titude of  each  extremity  and  of  the  crown  of  any  arch  of  light,  and  the  same  data  for 
any  corona  or  gU)ry  that  may  be  formed. 

When  the  observer  is  familiar  with  the  names  of  the  principal  fixed  stars,  he  may 
locate  the  arch  or  crown  by  reference  to  them,  but  ft  is  preferable  that  he  should  ob- 
serve directly  the  altitude  and  azimuth. 

Altitudes  are  expressed  by  degiees  from  tbe  horizon  to  the  zenith.  If  any  circle  be 
divided  into  the  3G0  parts  and  radial  lines  connect  these  parts  with  the  center,  each 
pair  of  lines  subtend  an  angle  of  out*  degree  ;  the  fourth  part  of  the  circle  will  subtend 
an  angle  of  ninety  degrees  or  one  right  angle,  and  the  corresponding  radii  are  perpen- 
dicular to  each  other  ;  thus  the  zenith  (that  point  in  the  heavens  immediately  above 
the  observer)  is  ninety  degrees  from  the  horizon,  or,  in  other  words,  its  altitude  is  9(P. 

A  point  half  way  up  from  the  horizon  to  the  zenith  has  an  altitude  of  45°. 

Azimuths  are  also  expressed  in  degrees  but  are  measured  on  the  horizontal  plane, 
and  will  bo  recorded  as  is  done  in  astronomy,  from  the  south  point  to  the  westward, 
passing  successively  the  west,  north,  and  east  point*  of  compaas  until  360°  have  been 
passed  over  and  the  south  point  is  again  reached. 

Observers  must  bo  particular  as  to  the  date  of  the  aurora,  and  when  it  begins  in  the 
evening  of  one  day  and  continues  into  the  early  morning  of  the  next  day,  it  will  be 
entered  as  occuriug  on  the  first  day,  but  its  details  will  be  given  in  the  record  as  oc- 
curring between  the  hours  of  its  actual  beginning  and  ending.  Thus,  an  aurora  that 
began  on  the  evening  of  the  12th  of  January,  and  continued  until  the  early  morning 
of  the  13th,  would  be  entered  as  the  aurora  of  the  12th,  but  its  details  would  be  re- 
corded as  occurring,  for  instance,  between  the  hours  of  10  p.  m.  of  January  12,  and  2 
a.  m.  of  January  13. 

All  entries  in  the  journal  of  occurrences  and  observations  of  any  one  day  will  be 
made  under  or  opposite  to  that  day,  and  not  be  entered  as  a  subsequent  date  as  is  fre- 
quently done.  For  example  :  an  auroral  display  ocurrin^  May  23,  should  be  entered 
opposite  that  date,  and  not  referred  to  on  the  24th,  as  having  occured  "last  evening." 
•  Observers  must  pay  particular  attention  to  accuracy  in  the  use  of  the  terms  "  morn- 
ing" and  "evening,"  and  will  be  governed  by  the  following  instructions  in  reference 
to  them: 

Midnight  is  the  moment  12h.  00m.  OOs.,  and  is  the  beginning  or  first  moment  of  the 
new  day  and  should  receive  the  date  of  that  day.  Thus,  whatever  happened  in  the 
afternoon  of  Juno  10,  at  llh.  59m.  598.  happened  at  lib.  59m.  59s.  p.  m.,  June  10; 
whatever  hap])encd  one  second  later  was  at  midnight  of  June  10  and  11,  and  at  one 
second  later  still  at  12h.  00m.  01s.  a.  m.  of  June  11 ;  at  midday  of  same  date  whatever 
happeced  at  llh.  59m.  59s.  happened  at  llh.  59m.  59s.  a.  ra.,  June  11 ;  at  one  second 
lat<;r  it  was  noon  June  11 ;  at  one  second  later  still  it  was  12h.  00m.  01s.  p.  m.,  June  11. 

96.  The  daily  record  of  observations  will  be  an  exact  copy  of  Form  4,  and  filled  up 
in  the  same  manner.  The  several  series  of  observations  can  be  entered  in  the  same 
book,  care  being  taken  to  date  and  time  them  properly.  The  telegraphic  series  may  be 
entered  in  the  beginning  of  the  book,  and  the  local  series  at  the  end,  while  the  midday 
reports  may  follow  eithtn:  of  the  two. 

97.  The  record  of  bulletins  will  be  filled  up  regularly  from  the  daily  bulletins,  of 
which  it  is  a  copy. 

On  stations  where  telegraphic  reports  from  other  stations  are  not  received,  or  where 
such  reports  do  not  exceed  nine  in  number,  a  whole  page  in  the  bulletin-book  will  not 
be  used  in  entering  each  bulletin.  To  economize  space,  the  reports  will  be  entered  in 
the  same  order  as  at  present,  but  as  many  days  will  be  written  upon  each  double  page 
OS  the  space  will  allow  ;  each  day  being  distinguished  by  a  proper  heading  as  to  date, 
and  separated  from  the  preceding  one  by  a  red-ink  line. 

Wherever  necessary,  the  printed  names  of  stations  will  be  ruled  out,  and  those  from 
which  reports  are  received  written  in  red  ink,  in  the  blank  spaces  between  the  original 
names,  and  in  regular  order. 

98.  In  the  books  of  "Letters  sent"  and  "Letters  received  "  will  be  entered  all  letters 
8ent,4ind  an  abstract  of  all  those  received  relating  to  the  official  business  t)f  the  station. 
The  original  letters  received  will  be  properly  briefed  and  numbered,  and  filed  away 
for  reference.  In  the  book  of  "  Letters  received"  wiU  bo  entered  a  record  of  all  official 
le*tei-s  and  telegrams  received  at  the  station. 

99.  All  communications  on  letter-paper  will  be  folded  in  three  equal  parts  from  the 
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bottom  to  the  top ;  and  if  written  on  different  sized  paper,  will  be  folded  in  snch 
manuer  as  to  conu)rm  to  the  above  size.  All  communications  will  be  entered  in  the 
order  of  their  receipt  and  numbered  continnoasly,  beginninc^  at  one  on  January  1  of 
each  year,  (or  at  the  date  of  the  receipt  of  the  first  letter,  when  a  station  is  opened 
during  the  year,)  and  each  letter  will  be  known  by  this  number  in  all  references  made 
to  it  in  the  office-records.  luclosures  to  letters  will  not  be  indorsed,  but  simply  num- 
bered, in  red  ink,  as  **  Inclosure  No. — "  to  said  letter.  On  the  top  of  the  first  fold  will 
be  entered,  in  red  ink,  the  number  of  the  letter,  the  station,  and  the  year.  This  will 
be  followed  by  the  following  entries  in  black  ink : 

1st.  The  place  where  written  and  date. 

2d.  Name  and  officipJ  designation  of  writer  or  department  or  office  from  which  it  is 
written. 

3d.  A  brief  synopsis  showing  the  general  purport  of  the  letter.  In  this  synopsis  or 
brief  everything  of  importance  in  the  letter  will  be  concisely  stated. 

Following  this  will  be  given  in  red  ink  the  number  of  inclosures  if  any,  in  the  letter, 
and  such  references  as  may  be  necessary  to  show  where  other  letters  connected  with  it 
can  be  found  in  the  records.  At  the  bottom  also  in  red  ink  the  date  at  which  the  com- 
munication is  received  will  be  entered,  (see  Examples  A  and  B.)  If  the  communica- 
tion is  received  by  telegraph  the  word  "telegram"  will  be  written  in  red  ink  immedi- 
ately below  the  brief. 

The  following  illustration  shows  the  manner  of  entering  letters  in  the  record : 

LBTTEBB  RECETP^ED. 


When  re- 
ceived. 


Name  of  writer. 


Date  and  purport  of  letter. 


April  17, 1873 
90 


AprU  19, 1873 
94 


Office  Ctlef  Slenal-Offi- 
cer,  by  First  Lieat.  H. 
Jackson. 


Office  Chief  Signal-Offi- 
cer, by  Capt  H.  W. 
Howgate.  . 
(One  inclosure.) 


Washington,  April  12,  1873,  directs  that  one  stylos,  dropped 
from  return  lor  Ist  qr.,  be  taken  up  and  correction  made 
on  retained  copy. 

Betained  return  corrected  April  17,  1973. 

(Hnmber  of  letter  and  indorsed  action  in  red  ink.) 

*****  A 

Washington,  April  12,  1873,  directs  that  a  weather-map  4>e 
daily  famished  to  James  K.  Stone,  Kacine,  Wis.,  as  re> 
qnested  by  Loois  Decker. 

Deliyery  of  map  commenced  April  20,  1973. 

See  L.  8.,  Vol.  1,  page  69. 


One  or  more  lines  will  always  he  left  below  the  brief  for  noting,  as  shown  in  the 
illnstration,  any  action  taken  in  consequence  of  said  letter,  as  well  as  the  entry-marks 
of  any  letters,  either  received  or  sent,  especially  connected  with  it.  In  these  refer- 
ences letters  received  are  referred  to  by  number  and  year,  and  letters  sent,  by  volume 
and  page. 

In  case  the  letter  received  is  to  be  returned  with  an  indorsement,  such  indorsement 
will  be  entered  in  full  in  the  space  immediately  below  the  brief,  and  two  additiooal 
lines  will  then  be  left  in  which  to  note  any  future  action. 

LRTTERS    SENT. 

In  this  book  will  be  entered  all  communications  sent  from  the  office  by  letter  or  tele- 
gram, excepting  only  such  indorsements  as  are  entered  in  *^  Letters  received,'^  in  accord- 
ance with  the  instructions  contained  in  the  preceding  paragraph.  All  proper  names 
appearing  in  the  body  of  the  letter  will  be  underlined  with  red  ink.  In  the  margin 
will  be  given  in  red  ink  the  entry-marks  of  any  letter,  either  received  or  sent  in  con- 
nection therewith,  letters  received  being  referred  to  by  number  and  year,  letters  sent 
by  volume  and  page.  Exact  copies  of  all  telegrams  sent  will  be  entered  in  full,  and 
marked  "  Telegmm  "  in  red  ink.  The  following  illustration  of  the  manner  of  entering 
letters  sent  will  show  the  manner  in  which  the  several  notes  are  made.  [The  words 
and  figures  in  brackets  indicate  red  ink.] 

[6]  [letters  8EKT.]  [59] 

"  Milwaukee^  Wis.,  if  ay  .3, 1873. 
"  To  the  Chief  SionaItOffickb  op  the  Army  : 

"  General  :  I  have  to  advise  yon  that  I  am  verbally  informed  by  Mr. 
Louis  Decker  that  Mr.  J.  B.  Stone,  of  Racine,  Wis.,  has  removed  to  Oregon, 
and  that  in  conscqnence  I  have  this  day  discontinued  the  map  ordered  by 
communication  from  your  office  under  date  of  April  12,  lb73. 
•*  I  am,  respectfully,  yours, 

"  H.  M.  LUDWIG, 
"  Ohserrer-Sergeanty  Signal-Service f  U.  S,  A." 

Note. — In  case  any  other  letters  had  passed  in  this  oonnection,  the  entry-marks 
would  be  entered  in  the  margin. 


rL.B.94. 

liUiraQkce, 
18TJ.J 
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Ip  letters  received,  each  proper  name  will  be  followed  by  the  number  of  the  letter  in 
which  it  is  to  be  found ;  if  it  is  the  written  name  it  will  bo  entered  in  black  ink,  other- 
wise in  red  ink.  In  letters  sent,  the  proper  names  will  be  followed  b^  the  number  of 
the  page  on  which  the  letter  containing  the  name  is  to  be  found ;  if  it  is  the  signature 
of  the  person  writing  the  letter,  it  will  be  entered  in  black  ink,  otherwise  in  red  ink. 
Each  name  will  be  entered  but  once  and  the  numbers  will  follow  it  successively,  as 
follows : 

"  Office  Chief  Signal-Officer,  1,  3,  4,  8, 10,  &o. 

"  Wind- vane,  3,  10,  29. 

«  Wentworth,  H.  W.,  18-24-26." 

INDEXING. 

The  alphabetical  index-book  furnished  the  observers  from  this  office  will  be  kept  up 
regularly  from  day  to  day  in  connection  with  the  books  of  letters  sept  and  received, 
and  must  show  the  names  in  proper  order  of  all  official  correspondents  of  the  observer, 
with  references  to  volume  and  page  where  their  communications  appear. 

General  orders,  special  orders,  and  circulars,  will  be  filed  away  separately,  and  in 
such  manner  that  they  can  be  found  readily,  and  will  be  roughly  bound  by  the  observer 
at  the  end  of  each  year.  General  orders  and  circulars  will  be  indorsed  in  red  ink  at 
the  bottom  of  the  nrst  page,  with  the  name  of  station  and  date  of  receipt,  as  follows : 

"  Received  (Milwaukee,) ,  187—." 

Spare  maps  and  bulletins  will  be  neatly  folded  in  letter  size  and  tied  up  in  packages 
contfbining  a  month's  issue  and  filed  away  where  they  will  be  easily  accessible. 

Example  A, 

War  Department,  Office  of  the  Chief  Signal-Officer, 
Division  of  Telegrams  and  Reports 
FOR  THE  Benefit  of  Commerce  and  Agriculture, 

WaaMngtany  D.  C,  ApHl  12,  1873. 
Observer-Sergeant  H.  M.  Ludwig,  U.  S.  A., 

Milwaukeef  Wis,: 
Sergeant:  Inclosed  herewith  is  a  copy  of  a  letter  from  Louis  Decker  requesting 
that  a  weather-map  be  daily  furnished  to  Mr.  James  R.  Stone,  Racine,  Wis.    You  wiu 
place  Mr.  Stone's  name  upon  your  list  and  comply  with  his  request. 
Very  respectfully,  &c., 

H.  W.  HOWGATE, 
Second  Lieut,  and  Bvt  Cqpty  U,  S,  ^.,  A,  8,  0.  and  Assistant 

94.  KILWATTKEE.  1873. 

WAsmMOTON,  April  12, 187: 


Offioe  of  Chief  Signal-OfBoer, 

by 

Capt  H.  W.  Howgate. 


Directa  that  a  wcatber-map  be  dailv  fornished  to  Mr.  J.  B.  Stone,  Baoine, 
Wis.,  as  requested  by  Mr.  Louis  Decker. 


(One  Inclosure.) 
See  L.  S.,  Vol.  1,  page  59. 


Beceived  ]filwaakee»  Apr.  19, 187S. 

Digitized  by  VjOOQIC 


348  REPORT  OF  THE  SECRETARY  OF  WAR. 

Explanation, 

All  office  mai'ks  in  red  ink,  brief  in  black  ink.    "L.  S.,  vol.  1,  page  59,"  refers  U 
letter  subsequently  written  in  regard  to  this  map. 

Example  B. 

War  Depaktment,  Office  of  the  Chief  Signal-Office^, 
Division  of  Telegrams  and  Reports 
FOR  THE  Benefit  of  Commerce  and  Agriculture, 

Washingtouj  D,  C,  ApHl  12,  1873. 
Observer-Sergeant  H.  M.  Ludwig, 

Milwaukee,  Wis.: 
Sergeant  :  I  have  to  inform  you  that  one  stylus  dropped  by  you  from  your  property 
return  for  first  quarter,  1673,  must  be  taken  up  until  inspected  and  condemned  bj 
proper  authority.    You  will  make  the  necessary  correction  in  the  retained  property 
return  for  that  quarter. 

Respectfully,  yours,  ^ 

H.  JACKSON, 
First  Lieut.  Seventh  Cav.,  P.  ^  D,  0, 

90.  MILWAUKEE.  1878. 


Wabhinoton,  April  19, 1873. 

Office  of  Chief  Signal-Officer, 

by 

1  Lt.  Henry  Jackson. 

Bireoto  that  one  stylus,  dropped  trom  return  for  1st  Qr.,  'TS,  be  taken  np 
and  oorrecuon  made  on  retained  copy. 


Baoeiyed  April  17, 1878. 

(Copy.) 

Milwaukee,  Wis.,  April  9, 1873. 
To  the  Chief  Signal-Officer  of  the  Army  : 

Sir  :  I  have  the  honor  to  request  that  the  observer-sergeant  in  charge  of  the  station 
in  this  city  be  directed  to  furnish  a  weather-map  daily  to  Mr.  James  K.  Stone,  Racine, 
Wia. 

SeepectfuUy,  yours, 

LOUIS  DECKER. 

94.  MILWAUKEE.  1878. 

an  red  ink.) 


IncloBora  Ho.  1. 
(In  red  ink.) 
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Letters  traDsmltting  checks  for  pay  of  observers  are  not  merely  personal,  bat  most 
be  carefully  entered  and  preserved. 

The  receipts  for  pay  should  be  copied  in  "  Letters  sent."  Great  care  should  be  taken 
to  specify  the  amount  of  any  bills  forwarded  iu  a  letter,  and  also  to  note  the  date  of 
aU  payments,  under  the  brief  of  the  letter,  in  the  record-book  containing  the  remit- 
tance.    . 

100.  The  large  weather-map  of  the  United  States  will  be  hung  up  in  the  principal 
room  of  the  board  of  trade,  or  chamber  of  commerce,  or  both,  and  the  st^te  of  the 
weather  will  be  shown  upon  it  in  the  manner  already  described,  as  soon  after  the  re- 
ceipt of  the  morning  report  as  is  practicable. 

101.  All  books  of  reference  and  record  must  have,  the  name  of  the  station  to  which 
they  belong  plainly  written  on  the  fly-leaf. 

GENERAL  INSTRUCTIONS. 

102.  Each  observer  in  charge  of  a  station  not  supplied  with  an  assistant  from  this 
office  will,  as  soon  as  practicable  after  arriving  at  his  station,  make  arrangements  with 
some  competent  person  to  perform  his  duties  in  case  of  sickness  or  disability.  The  per- 
son so  selected  must  be  carefully  instructed  in  the  use  and  care  of  the  several  instru- 
ments, in  the  manner  of  taking  the  observations,  of  making  out  and  forwarding  the 
weather-reports  sent  from  the  station,  and  the  proper  disposition  of  those  received  ironi 
other  stations.  His  name  and  regular  post-office  address  will  be  reported  to  this  office 
as  soon  as  the  S^Blectiou  is  made.  The  employment  of  this  assistant  will  ^®  temporary 
only,  and  ho  will  be  paid  at  the  end  of  each  month  in  which  the  services  were  rendered, 
at  the  rate  of  compensation  fixed  by  the  Chief  Signal-Officer,  on  forwarding  the  proper 
vouchers  to  this  office,  with  a  certiticate  from  the  observer-sergeant  stating  the  num- 
ber of  days  employed,  with  the  dates  in  each  case. 

*  103.  In  case  of  sickness  or  disability  rendering  an  observer  or  assistant  observer  in- 
capable of  performing  his  duties,  the  observer  in  charge  will  report  the  fact  by  telegraph 
to  the  Chief  Signal-Officer,  and  wiU  forward  by  mail  the  certificate  of  his  attending 
physician. 

104.  At  stations  where  there  is  no  medical  officer  a  resident  practitioner  will  be  em- 
ployed, whose  account,  made  out  in  duplicate,  on  the  form  given  below,  together  with 
the"  prescriptions  when  medicinei  have  been  required,  will  be  transmitted  for  pay- 
ment to  the  Surgeon-General  of  the  Army,  through  the  office  of  the  Chief  Signal-Officer, 
Washington,  D.  C. 

105.  No  account  of  a  resident  practitioner  other  than  a  medical  officer  of  the  Army 
at  any  of  the  stations  mentioned  can  be  paid  unless  it  shall  clearly  appear  that  the 
assistance  of  the  medical  officer 'designated  could  not  be  obtained  in  the  special  case. 
Should  the  medical  officer  be  temporarily  inaccessible  upon  the  occurrence  of  a  case  so 
sndden  and  serious  as  to  require  immediate  attention,  he  will  nevertheless  be  called 
upon  as  soon  as  possible,  and  his  certificate  Irhat  the  case  required  another  practitioner 
to  be  employed  under  the  circumstances  will  be  necessary  before  the  account  of  the 
latter  can  be  paid. 

106.  An  enlisted  man  obtaining,  medical  assistance  or  medicines  from  other  sources 
tharf  a  medical  officer  of  the  Army,  when  the  latter  can  be  called  upon,  will  be  person- 
ally responsible  for  the  account  therefor,  such  not  being  authorized  by  the  United 
States. 

107.  Bills  for  articles  of  food,  or  diet  of  any  kind,  liquors,  wines,  mineral  waters, 
patent  or  proprietary  medicines  j  instruments  or  appliances,  such  aa  syringes,  trusses, 
or  suspensory  bandages,  will  not  be  allowed  by  the  Medical  Department. 

108.  When  the  services  of  a  nurse  are  necessary,  a  separate  bill  for  the  nursing  will 
be  made  and  certified  in  the  same  manner  as  that  for  medical  attendance. 

rhe  United  States, 

To ; — ,  M.  D.,  Dr. 

For  medical  attendance  furnished  to ,  suffering  from at 

from to $ 

For  medicines  as  per  accompanying  prescriptions 


I  certify  that  the  above  account  is  correct  and  just ;  that  the  services  were  rendered 
IS  stated  and  were  necessary ;  and  that  the  charges  do  not  exceed  those  customary  at 
this  place. 

,  if.  D. 

Subscribed  and  sworn  to  before  me  this  —  day  of ,  187-. 
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I  certify  that  the  above  acoonnt  is  correct  and  jnst ;  that  the  services  were  reodem 

as  stated,  and  were  necessary ;  that  I  was  on  daty  at ,  and  could  not  secnn 

attendance  from  a  medical  officer  of  the  Army. 

Oheerver- Sergeant  J  Signal-Servioef  U,  S,  A, 

Sworn  to  and  subscribed  before  me  this  —  day  of ,  187-. 

^  _^__^  _____        ^ 

Approved : 

Br\g,  Gen.  (Bvt  Asa^fd)  and  Chi^f  Signal-Officer  of  the  Army, 

When  the  attendance  has  been  to  an  assistant  the  form  will  be  altered  accordingly 
and  the  account  forwarded  through  the  sergeant  in  charge,  who  will  indorse  his  re 
marks  upot  it,  and  inclose  in  letter  of  transmittal  to  this  office. 

109.  At  stations  where  there  is  a  medical  officer  of  the  Army  on  duty,  observers  wil! 
be  duly  notified  and  provided  with  authority  to  call  upon  him  for  medical  assistance 
When  medicines  are  not  furnished  directly  by  the  Medical  Department,  but  through  { 
druggist,  on  the  jirescription  of  a  medical  officer,  and  the  bill  of  the  druggist  is  pre 
sent^  to  the  patient,  that  bill  in  duplicate,  approved  by  the  medical  officer  aud  re 
ceipted,  will  be  attached  to  an  account  made  out  in  the  name  of  the  patient,  the  abov< 
form  being  altered  according  to  the  facts,  and  the  only  sworn  certificate  necessary  be 
ing  that  of  the  patient. 

110.  At  all  stations  where  there  is  a  private  soldier  on  duty  as  an  assistant,  the  ob 
server-sergeant  in  charge  will  give  especial  attention  to  his  instruction  in  the  theory 
as  well  as  the  practice  of  meteorolo^,  signaling,  and  telegraphy. 

In  order  that  this  may  be  properly  done,  the  sergeant  wiU  require  his  assistant  tc 
give  a  recitation  each  week  from  one  of  the  following-named  text-books,  going  througl 
them  in  the  order  given:  Loomis's  Treatise  on  Meteorology,  Myer*s  Manual  of  Signals 
Manual  of  Military  Telegraphy,  and  the  Instructions  to  Observer-Sergeants.  The  as 
sistants  will  be  required  to  understand  thoroughly  .the  first  six  chapters  of  Loomis,  th< 
Manual  of  Signals  to  page  96,  and  all  of  the  other  text-books,  until  satisfied  that  th( 
subject  is  thoroughly  understood,  or  that  the  assistant  is  wanting  in  capacity  to  un 
derstand  it. 

The  ordinary  station-work  will  be  fully  explained,  and  the  reasons  for  each  iustru 
mental  correction  given  in  detail.  A  brief  weekly  report  will  be  made  to  this  office 
showing  the  nature  of  the  instruction  given  and  progress  made  during  that  period. 

The  character  of  recitations  will  be  stated  each  week  on  Form  30,  under  the  head  oi 
remarks. 

This  duty  must  be  carefully  and  faithfully  performed,  in  order  that  worthy  men  ma^ 
receive  the  promotion  due  them,  and  unworthy  ones  be  disposed  of. 

No  application  from  assistant  observers  for  promotion  to  the  grade  of  sergeant  will 
bo  favorably  considered  until  this  course  of  instruction  has  been  completed  in  a  satis- 
factory manner,  and  is  so  reported  by  the  observer  in  charge. 

111.  Assistants  on  duty  as  printers  will  be  required  to  make  the  same  recitations  a| 
other  assistants,  and  will  be  borne  on  the  weekly  return  in  the  same  manner. 

112.  In  the  absence  of  serious  special  reasons  or  exigencies  of  the  service,  no  applica- 
tions for  examination  before  the  board  of  examiners  at  this  office  for  promotion  to  the 
grade  of  sergeant  will  be  favorably  considered,  except  when  made  by  enlisted  men  oi 
the  Signal-Service  Detachment,  United  States  Army,  who  shall  have  performed  satis- 
factorily the  duty  of  assistant  to  an  observer-sergeant  on  station,  or  similar  duty  at 
this  office,  for  a  period  of  six  months,  and  have  after  recall  from  station  gone  througli 
the  regular  course  of  instruction  at  Fort  Whipple.  Such  applications,  bjr  men  on 
duty  as  assistants,  must  be  made  in  writing,  through  the  observer-sergeant  in  charge 
of  station,  (who  will  in  all  cases  indorse  his  report  of  the  character,  habits,  and  ability 
of  the  applicant,)  and  will  be  acted  upon  by  the  board  when  vacancies  exist  in  the 
authorized  number  of  observer-sergeants. 

113.  The  publication  of  the  Government  weather-reports  by  newspapers  must  be 
done  without  expense  to  the  United  States. 

114.  In  reference  to  the  issue  of  weather-maps,  observers  at  stations  where  they  arc 
issued  must  bear  in  mind  that  these  maps  are  printed  for  gratuitous  distribution,  and 
neither  money  nor  other  form  of  compensation  will  be  charged  or  received  for  them  by 
any  observer-sergeant  or  assistant  observer,  or  their  agents,  either  for  the  maps  them- 
selves or  for  their  delivery,  except  when  such  delivery  is  made  through  the  post-office 
at  the  request  of  the  parties  to  whom  they  are  addressed.  In  such  cases  the  partiee 
wishing  to  be  supplied  with  maps  will  be  required  to  furnish  the  observer  sufficient 
money  for  the  prepayment  of  postage  upon  them  at  the  rate  of  one  cent  per  copy. 
Observers  must  keep  a  careml  account  of  all  moneys  received  bv  them  for  this  pur- 
pose,  and  make  a  weekly  report  of  the  same  to  this  office,  stating  the  name  of  the  par- 
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ties  and  amount  received  from  each,  and  the  unmber  of  maps  fbrnished  during  the 
week  to  each  person. 

115.  The  pablicat)on  and  distribution  of  weather-maps  constitute  only  a  part  of  the 
regular  daily  duty  of  each  observer,  and  while  they  are  expected  to  devote  a  liberal 
amount  of  time  to  this  work,  it  must  not  be  done  to  the  prejudice  of  their  other  du- 
ties. 

116.  For  the  purpose  of  systematizing  the  distribution  of  maps,  observers  will  divide 
the  territory  to  be  traversed  into  as  many  districts  as  there  are  assistants  on  duty  at 
their  respective  stations.  The  boundaries  of  the  district  assigned  to  each  assistant 
must  be  clearly  defined ;  the  time  required  to  traverse  it  ascertained  by  the  observer 
by  actual  trial,  and  the  places  for  the  delivery  of  each  map  distinctly  pointed  out  to 
the  assistant.  Within  tne  limits  of  these  districts  maps  will  be  delivered  regularly  at 
the  places  and  to  the  persons  designated  by  this  office,  and  to  those  selected  by  the  ob- 
server with  the  approval  of  the  chairman  of  the  meteorological  committee.  Weekly 
reports  will  be  made  to  this  office  of  all  additions  to  the  lists  of  persons  and  places  so 
elected. 

117.  All  applications  for  maps  from  parties  living  beyond  the  district  limits,  re- 
ferred to  in  the  preceding  paragraph,  will  be  forwarded  to  this  office  for  action,  and  if 
approved,  maps  will  be  furnished  on  personal  application  at  the  observer's  office,  or 
through  the  mail,  as  provided  for  in  the  first  paragraph.  This  information  will  be 
posted  up  in  the  office  of  each  observer  printing  and  distributing  maps. 

118.  Observers  will  select  such  places  for  posting  the  daily  weather-bulletins  and 
maps  as  will  insure  their  widest  publicity  at  all  hours  of  the  day  and  ni^ht,  and  will 
report  the  names  and  locations  of  the  places  thus  selected  to  tlie  Chief  Si^al-Officer. 
At  the  same  time  they  will  report  the  location  of  their  own  offices,  giving  name  of 
street  and  number.  This  information  will  also  be  furnished  to  the  manager  of  the 
telegraph-office  charged  with  the  transmission  and  receipt  of  the  reports. 

119.  Observers  mast  not  make  use  of  the  telegraph  in  communicating  with  the  cen- 
tral office  in  Washington,  except  in  cases. of  the  utmost  importance.  Where  the  use  of 
the  telegraph  is  considered  unnecessary  by  the  Chief  Signal-Officer,  the  cost  of  the 
telegram  will  be  charged  against  the  observer  sending  it.  The  official  form  must 
always  be  used  for  telegrarphic  communications. 

120.  Communications  to  this  office  on  official  business  will  be  written  on  the  official 
size  of  letter-paper,  inclosed  in  an  official  envelope,  and  directed  to  **The  Chief  SignjJ- 
Officer  of  the  Army,  Washington,  D.  C."  The  words  "Official  Business"  will  be  writ- 
ten on  the  left-hand  upper  corner  of  the  envelope. 

121.-  Half  sheets  of  paper  will  be  used  in  all  cases  in  which  letters  are  completed  on 
the  first  page.    When  more  than  one  page  is  required  a  whole  sheet  will  be  used. 

122.  Communications  written  on  letter-paper  will  be  folded  in  three  eqnal  folds;  on 
foolscap  or  legal-cap  paper,  in  four  equal  folds,  parallel  with  the  ruling.  Observers 
must  not  brief  any  official  letter  forwarded  to  this  office,  and  must  give  the  full  names 
of  all  persons  referred  to. 

123.  All  official  communications  received  by  observers,  wherever  serving,  from  par- 
ties not  connected  with  the  signal-service,  will  be  immediately  referred  to  this  office 
for  such  action  as  may  be  considered  necessary. 

124.  No  letters  containing  information  in  reference  to  the  signaUservice  will  be  made 
or.  sent  to  any  person  or  persons  by  observers  on  station  until  such  reports  or  letters 
have  been  submitted  to  and  approved  by  the  Chief  Signal-Officer. 

125.  Observer-sergeants  and  their  assistants  will  be  especially  neat  and  careful  in 
their  drees ;  and  any  negligence  in  this  particular  coming  to  the  knowledge  of  the  Chief 
Signal-Officer  will  be  considered  sufficient  cause  for  the  reduction  of  the  offender  to  the 
rank  of  a  private  soldier.  ^ 

126.  All  enlisted  men  on  station,  wherever  serving,  will  be  inspected  in  uniform, 
and  inspecting  officers  will,  in  their  reports,  make  special  mention  of  the  uniform  of 
each  man  inspected,  and  will  also  make  neglect  of  duty  in  connection  with  the  uni- 
form a  subject  of  charges.  The  coat  belonging  to  the  uniform  will  be  that  described 
in  General  Order  No.  92,  War  Department,  Adjutant-GeneraPs  Office,  October  26,  1872. 
Men  serving  on  stations  may  wear  the  forage-cap  described  in  that  order.  Prompt 
requisition  will  be  made  for  this  uniform  upon  the  property-officer  of  this  office  when- 
ever necessary. 

127.  Observer-sergeants  will  not  comprise  in  the  same  communication  matteis  re- 
lating to  different  subjects,  nor  their  meteorological  observations  aod  general  details  of 
duty,  with  those  relating  to  propertj^  received  or  disposed  of,  communication  or  pay- 
voucners,  bills,  or  'any  other  particular  involving  money  or  property  accounta- 
bility. 

Letters  of  transmittal,  application,  or  explanation,  under  these  two  general  heads, 
mnst  be  written  on  separate  sheets  of  paper,  but  may  be  sent  in  the  same  envelope  as 
a  matter  of  economy. 

128.  Upon  the  receipt  of  an  order  from  this  office  to  lower  a  cautionary  signal  that 
may  have  been  displayed  at  any  station,  the  observer  will  collect  the  necessary  data 
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from  mariners  and  others  in  reference  to  benefits,  Slc^  derived  from  each  display,  and 
will  report  the  sdme,  together  with  comments  that  may  have  appeared  in  the  papero, 
to  this  office.     When  the  sigual  has  not  been  juBtitied  the  fact  \vill  U*  Htalod. 

129.  Observers  will  give  close  attention  to  the  observaiion  and  record  of  all  local 
premonitory  signs  of  storms  or  changes  of  wn^ather,  and  report  them  promj»tly  to, this 
office.  The  following  points  should  be  particnlarly  noted :  Direction  and  f(»rco  of  the 
wind ;  kind,  direction,  motion,  and  appearance  of  the  clonds;  action  ot  the  ban)raeter 
and  thermometer  before,  during,  and  after  a  storm  or  change  of  weather,  and  fiuch 
other  purely  local  causes  ad  appear  to  influence  the  results. 

130.  The  attention  of  observer-sergeants  is  directed  to  the  fact  that  they  are  re.quired 
to  make  their  reports  absolutely  correct,  and  that  any  shortcoming  in  this  resinset  ren- 
ders them  liable  to  punishment.  Aside  from  this,  it  should  be  kept  constantly  in 
mind  that  a  single  incorrect  report  may  cause  the  loss  of  life  and  property  to  on  un- 
kaown  amount,  and  all  reports  must  be  made  with  this  responsibility  clearly  in  view. 
Whenever  an  observer  is  unable  from  any  cause  to  get  in  his  report,  properly  cor- 
rected, at  the  regular  hours  of  report,  he  will  vot  send  the  uncorrected  |>ortion,  but« 
will  write  the  word  "  Blank"  in  each  of  the  spaces  that  would  otherwiwo  have  been 
occupied  by  this  portion  of  the  report.  Observei-s  will  never  send  any  report  or  part 
of  report  which  they  have  reason  to  believo  is  incorrect,  and  will  bear  in  mind  that  it 
is  safer  and  more  in  accordance  with  instructions  to  omit  a  report  than  to  make  a  false 
one. 

131.  No  official  reports  will  be  forwarded  to  this  office  without  being  carefully  com- 
pared with  the  original  records  from  which  such  reports  are  made.  Observem  having 
assistants  will  have  the  latter  read  the  original  matter,  and  the  observer  will  checK 
and  correct  the  copies  to  be  forwarded  to  this  ofhce,  signing  the  reports  only  after  he 
has  thus  assured  himnelf  of  their  absolute  corrtctnetts.  Special  attention  will  be  given 
to  Form  22,  and  the  several  columns  will  be  added  up  twiccj  both  by  the  observer  and 
assistant. 

Observers  without  assistants  will,  if  possilde,  procure  some  other  person  to  assist  in 
verifying  their  re|>orts.  All  errors  that  may  be  discovered  at  the  central  otiice  0[>ou 
examination  of  the  reports  will  he  checked  agaiuHt  the  respective  observers. 

132.  Ui)on  the  receipt  of  a  circular  at  any  station,  the  observer  in  charge  will  read 
it  carefully  and  forward  to  this  office  a  brief  written  synopsis  of  its  provioious  .is  un- 
derstood by  him.  Where  one  or  more  assistants  are  on  duty  at  a  station  the  provihions 
of  all  circulars  received  will  be  carefully  explained  to  each  one.  Whenever  practi- 
cable this  synopsis  will  be  written  on  the  margin  of  the  priuted>form  used  to  acknowl- 
edge the  receipt  of  orders  and  circulars. 

133.  In  the  event  of  one  or  more  instruments  at  a  station  becoming  disabled  and  un- 
fit for  use,  observers  will  fill  up  the  space  or  spaces  in  the  diftcrent  forms  intenclcd  for 
the  readings  of  such  instruments  with  the  word  **  Blank/'  until  they  are  repaiix^d  or 
replaced.  If  the  instruments  cannot  be  properly  repaired  at  the  station  the  obt«ervcr 
will  at  once  notify  this  office. 

134.  Observers  are  expected  and  required  to  improve  themselves  in  the  duties  of 
their  position,  and  are  liable  at  any  time  after  one  year's  service  to  be  calUnl  before  a 
board  for  their  second  regular  examination. 

1.S5.  On  the  first  <lays  of  January  and  July  (or  within  ten  days  thereafter)  of  .each 
year,  every  observer-sergeant  in  charge  of  a  station  will  make  out  and  forwanl  to  (his 
office  a  concise  statement  of  the  operation  of  his  station  for  the  preceding  his  months. 
This  statement  must  show  the  changes  (if  any)  that  have  been  matle.  and  the  number 
of  reiwrts  received,  during  that  period,  with  the  rea^son  for  such  chtinges  when  known. 
It  will  also  show  the  amount  of  public  interest  taken  in  the  service,  and  the  claitiU's  of 
citizens  deriving  the  great<'st  amount  of  benefit  from  the  reports.  If  any  marked  ad- 
vantages to  conmiercial  or  other  interests  have  been  derived  from  the  urn* of  the  reports 
or  display  of  cautionary  signals,  the  facts  in  each  iuhtauce  >Aill  be  brietly  set  fortu. 

136.  Observers  in  charge  of  stations  will  mail,  on  Saturday  ot  each  week,  a  copy  of 
that  morning's  issue  of  every  daily  newspaper  published  at  their  stations,  which  con- 
tain  the  weather-reports  in  any  form. 

137.  All  applications  from  observer-sergeants  or  assistant  observers  of  the  Signal- 
Service,  United  States  Army,  for  furloughs  or  official  privileges  of  any  description, 
must  be  made  directly  to  the  Chief  Signal-Officer  of  the  Army. 

138.  The  Secretary  of  War  has  power  to  grant  discharges,  whicb^his  office  is  author- 
ized to  promise  when  applied  for  on  proper  grounds,  and  at  times  when  no  sTMocial  in- 
Jury  to  the  service  would  result  therefrom  ;  but  as  a  rule  no  application  for  discharge 
will  be  favorably  entertained  until  after  two  years  uf  faithful  service,  and  not  then, 
except  as  al)ove  specified.  In  caaes  of  urgent  necessity  such  ai>plication  may  be  nuule 
by  telegraph,  but  in  all  ordinary  cases  will  be  in  writing,  and  forwarded  by  mail. 

139.  All  commnnications  to  this  office  from  an  assistant  observer  must  be  forwanlc<d 
tbrongh  and  indorsed  by  the  obsenrer-seigeant  in  charge  of  the  station  at  which  be  is 
•erving. 

140.  WhoDever  any  obaeryer-sergeant  ia  relieved  from  duty  in  charge  of  a  station,  h« 
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will,  before  leaving  fiatl  sltfticm,  iDformlhto  Boocessor  of  HbeloifttiOB  of  all  map-frames, 
bnlletin-boards.  and  other  GovemmeDt  property  for  wbicb  he  is  reflponsible  to  this 
ofiSce.  He  will  also  introduce  bim  pevB^nally  to  tbe  members  of  the  aieteorological 
committee  or  committees  of  the  chamber  of  commerce  and  board  of  tiada^  and  give 
him  sacb  information  in  reference  to  the  past  record  of  the  station  Md  tti  local  me- 
teorological and  other  peculiarities  as  will  enable  the  duties  oi  th*  station  to  be  intel- 
ligently discharged  by  such  successor. 

A  written  statement  that  the  prorisient  of  this  paragraph  hav#  been  eomplied  with 
will  be  made  to  this  office  by  both  obserryrs. 

141.  Parties  desiring  to  purchase  maps  from  this  office  will  be  required  to  forward 
the  amount  of  postage  on  the  same,  in  addition  to  the  cost  price  of  the  maps  as  given 
below. 

I.  The  several  varieties  of  the  weather-maps  will  be  sold  atjihe  following  prices : 
Maps  in  one  color,  without  reports  or  isobario  lines,  1^  cents  each. 

Maps  in  two  colors,  without  reports  or  isobaric  lines,  2  eents  each. 

Maps  on  manifold  paper,  without  reports  or  lines,  in  boc^  of  100  each,  |2.75  per 
book. 

Maps  !n  one  color,  with  CDrrent  reports  and  iaabars,  9  eenle  each. 

Maps  in  two  oolors,  with  current  reports,  isobario  and  isothermal  lines,  Scents  each. 

Postage  on  each  map  one  aent  addiuuoal,  except  the  manifold  ones,  on  which  it  will 
be  28  cents  per  hundred. 

II.  Parties  desirtnff  copies  of  any  of  the  following-named  x^Mieations  of  this  office 
will  be  supplied  nntu  further  notice  upon  the  reoeipt  of  the  amount  aff  postage  on 
each,  as  follows : 

Annual  report 24  cents. 

Circular  on  the  practical  use  of  meteorological  reports  and  weather-maps. ..  10  cents. 

Monthly  Weather  Beviow... 1 1  cent. 

Weekly  Chronicle 1  cent. 

ni.  All  communications  in  reference  to  the  pnrchase  of  maps,  whether  containing 
money  or  not,  must  be  forwarded  to  this  office  for  action,  and  payment  for  maps  roust 
in  all  cases  be  made  in  advance  and  tbe  money  sent  direct  to  tne  Chief  Signal-Officer, 
Washington,  D.  C.    Observers  are  not  authorized  to  sell  maps. 

142.  One  copy  of  this  table  of  prices  will  be  kept  posted  in  the  observer's  office  for 
the  information  of  the  public. 

143.  Observers  receiving  money  from  individuals  to  be  applied  to  the  payment  of 
postage  on  maps,  bulletins,  or  other  official  publications  issued  by  them,  will  keep  a 
record  of  the  amount  received,  and  forward  a  weekly  statement  to  the  Chief  Signal- 
Officer,  showing  the  amount  on  hand  at  date  of  last  report,  amount  received  and  ex- 
pended since  that  date,  amount  remaining  on  hand,  and  names  of  parties  from  whom 
it  was  received,  with  such  other  information  as  may  be  necessary. 

INSTBUCnOMS    TO  OBSERYBR-SBROEANT8,   SIONAL-SBRVICB,  UNITED  STATES  ABMT,  AT 

RECRurrmG  stations. 

144.  I.  Instructions  have  been  issued  bv  the  War  Department  to  the  superintendent 
of  the  general  recruiting  service  of  the  Army  to  direct  the  recruiting  ofiftcers  of  that 
service,  stationed  at  certain  points,  to  enlist  and  order  to  report  to  this  office  such  men 
who  can  pass  the  required  pnysical  examination  as  may  be  presented  to  them  by  the 
sergeants  of  the  signal-service  stationed  at  those  points,  which  now  are  the  following, 
viz:  New  York,  Philadelphia,  Baltimore,  Cincinnati,  Saint  Louis,  Boston,  Buffalo, 
Chicago,  Clevehtnd,  Detroit,  Indianapolis,  and  Louisville. 

The  observer-sergeants  in  charge  of  those  stations  will,  accordingly,  as  part  of  their 
duties,  endeavor  to  obtain  and  present  selected  recruits  to  the  recruiting  officer  of  the 
general  recruiting  service  at  the  same  city. 

II.  Instructions  have  also  been  issued  by  the  War  Department  to  the  superintendent 
of  the  general  recruiting  service  of  the  Army  to  direct  the  proper  recruiting  officers  not 
to  reject  men  presented  for  enlistment  by  the  sergeants  of  the  signal-corps,  on  account 
of  shortness  of  statnre,  if  such  applicants  are  not  less  than  five  feet  four  inches  in 
height,  or  on  account  of  age,  if  such  men  are  over  thirty-five  and  under  forty  years  of 

in.  No  applicant  will  be  presented  for  enlistment  who  shall  not,  in  all  other  respects 
than  as  above  specified,  fulfill  the  requirements  of  the  recruiting  regulations,  of  which, 
and  of  such  changes  in  them  as  from  time  to  time  are  made,  information  will  be 
obtained  by  inquiry  of  the  recruiting  officer,  who  will  take  such  measures  for  physical 
•examination  as  are  usual  in  the  recruiting  service.  The  responsibility  of  the  observer- 
serffeant  will  be  confined  to  the  selection  of  recruits  for  presentation. 

IV.  With  reference  to  so  much  of  paragraph  1  in  each  of  circulars  No.  17  and  18, 
dated  respectively  Jnne  7  and  July  1, 1873,  from  this  office,  as  states  that  men  under 
twenty-one  years  of  age  are  not  enlisted,  it  will  be  understood  that  while  the  enlist- 
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ment  of  muiOid  i^in  99imiilto  l>e4iftEiu^i^L'U,  ^|it  i  ]  al  »:,  r|Hioit^  Tn»jli«^  ntade  by 
this  ofiiee.  Ti)#act  of/Jongross  a{)prov<  <l  Mny  ].'►,  j-:j,  iniMj-'i^tl  iu  Ot\ii*:ni I  Orders 
30,  War  DeparUneqt,  44ju^^t~^ucrur^  iMlice,  i^(J|L^^v  1-7  J,}  J< u  -  liot  pttihililE  i,he  od- 
lislpieut  •£  Hifn  ufK^er  tweDty-oue^  wbo  n\  o  u\t.-i'  f^^liti^i^ii  yearn  n]i1^  whuii  IIm  \rritten 
ooDSent  of  ib^paiiipt  or  guardian  is  projx  ily  ^^ivenp  but  ou  tlio  uiutraiy,  hy  ji>  ireasary 
0«iitriVs|ioD,4iAPct|0n8i  Bucli '^uUstmcut -^  vdhiJ  i^o  other  ol^jtctlnit  r.\irt^.  siiould  a 
caae  arise  wllicb,  io  the  judgmenl  of  the  ulj-ri  viti'^jtigt^fuit,  miHi-ii^^  an  i/xci^yit  km  to  the 
•genernl  rule  detirMo  from  tUe  apeoifl  Hf  nv>?i  vi  tUi^  ^pplJciuut,  tUclutt^ir  nuy  liu  ward  to 
this  otlice  his  application, -with  th6  wriih  u  (.(^uaisut  of  jmrmit  ni  ^iirndiaiu,  im  which 
tk«"Oh^rver-sergeaQt  will  make  a  Ml  ^I'^'-r^^ui^itcif  the  rvu«onn  f^n  ucomtn  nidation. 
'  II  is  supposed  that  if  this  otfioe  should  i  ■  ■  ]''.  iln*  i»iii^Uc4uit  fiom  thi'  opi^ipiUijri  of  the 
part  of  the  circulars  above  mentioned,  i  ni  ^»  ci  uilitig  uHleer  wuuM  titti  refuve  enlist- 
mtnt  ^tbe  ground  •f  minority  alon^  .  ^  .  -   ^  . 

V.  Applicants  shorter. thsHP  live  feet  four  iuclirs  will  not  he  iitesiiutod  io  ihe  r^^miu 
iugoAtoer, nor  will  apiiUvallons  from  thtin  bia iorwaulu*!  to  tl^^  -'"r  -■**.  '.  w  ta 
their,  etklistmeut  at  the  f^utioQ  ;  but>8iKh  Dtvn  umy  b^  itjfi^ai  i«4Ui| 
themselves  at  this  office  in  compliance  w it b  [*aragvapU  '2  of  r i i .  ,  ,  Ttjly 
1.  1878,  and  pass  th^ QxanuQ^^P  Uinipiii  r^ltiri^d  tot|KuliUj^  il^tjuitiL^  '  <  r  ^ 
th«y 'Will  be  reoommended  for  special  e^riptiou  to  uiu  x^s^Qiii^'LUH-iiU  i*^  -lit, 
whic^  will  probably  isesolt  in  they:  eulii^rtui^Mt  iit  tlii^  w^^'.  Tht^  ab^n  l  \  ^-t-^^-igjoitui 
will  not  enconrage  any  men  to  take  tbi-^  i  oin&o  exLipt  *io"cL  i^h  in  hi?i  jii^t^tm  i»t  (au  I'X* 
ceptionally  fit* for  tMs  servic^i  a  stateir^rni  |o  wbiL;lLi.4i;i^iJ.,  with  thi^  ic 
he  inill  indgiBQ  upoD  »  written  applicut  ion  in  each  ciuiu  for  C 
in  which  the  applicant  will  clearly  stati;  hi^  im^kihUniliiig 

aU  expense  of  coming  before  the  board,  without  any  expectation  of  reimbnrsemeut  by 
the  United  States'  in  any  event.  Such  application, 'Sifixidoned', -will  be  brought  by  the 
candidate  in  person  for  his  identitieation.  '     ' 

VI.  No  request  for  6xcfeptiOn  to  the  result  of  the  physical  examination  by  the  ex- 
amining surgeon  at  a  recruiting  Station  will  be 'entertained  at  this  office,  unless  made 
by  the  applicant  in  writing  through  the  surgeon  and  recruiting  officer  and  forwarded 
by  the  latter. 

VIL  Appiicants  for  enlistment  will  be  divided  by  the  observer-sergeant  into  two 
clasMS,  viz:  Those  for  the  '*fuir'  and  those  lor  the  'Mield  signal-service,*'  as  herein- 
after tii^pe  fiiUv  explained,  but  for  both  classes  it  is  expressly  directed  that  a  high 
standard  shall  be  maintained,  and  great  care  taken  not  to  {)rc8ent  recruits  who  are  of 
ba<l  habits  or  character  so  as  t«  cast  discredit  upon  the  service,  or  occasion  useless  ex- 
pense to  the  United  States.  Si>eci:il  pains  will  also  be  given  by  the  ol>»ervcr-sergeniit 
tiiat  each  applicant  shall,  before  bis  presentation  to  the  recruiting  officer,  fhlly  under- 
stand i'or  which  of  the  two  above-mentioned  classes  he  enlists,  with  their  several  re- 
quirements, and  the  recruiting  officer  will  be  requested  to  note  in  the  margin  of  the 
enlistment  paper  and  also  in  the  order  directing  tho  recruit  to  report  to  this  office  the 
proper  designation  of"  full  signal-service"  or  "Yield  signal-service,"  as  the  case  maybe. 

VIII.  Auplicants  will  be  presented  for  the  "full  signal-service"  who,  in  the  judg- 
ment of  tne  observer-sergeant,  are  fitted  by  education  and  intelligence  for  the  full 
duties  of  the  signal-service,  including  not  only  field-signals  and  telegraphy,  but  alM> 
the  observation  and  report'  of  storms,  by  telegraph  and  signal,  and  display  of  cauti<»n- 
ary  signals,  for  the  benefit  of  counnerfc  and  agnculture,  under  the  joint  resolution  of 
Congriss  approved  February  9,  1870,  the  acts  of  Congress  approved  June  10,  lb7*2,  and 
March  :'»,  lb73,  and  the  authorisation  of  tho  Secretary  of  War,  and  forsurh  other  duties 
as  maybe  required  in  connectiou  therewith.  Only  such  will  he  sebn^ted  as  up<»a 
examination  by  the  sergeant  are  able  to  read  and  write  the  English  language,  have 
some  knowledge  of  aritbnietic,  and  have  sufficient  intelligence  to  Im?  capable  in  time 
of  iMM-forming  any  of  the  dnties  ictinired  in  the  signal-service.  Tho^same  pn>tieiency 
required  in  tne  examination  for  assistants  to  observers  will  not,  however,  be  iuhi>ted 
upon,  as  there  will  be  opportunities  for  future  improvement  throngh  stiidv  and  the  n«e 
ol  text-books  which  are  provided  at  Fort  Whipple,  Va.,  to  which  jiost  all  the  recruits 
will  at  lirst  be  ordered. 

IX.  Ai)plicantR  who,  in  the  judgment  of  the  observer-sergeant,  are  not  fitted  br 
education  and  intelligence  for  tbo  lull  duties  of  tho  signal-service,  but  who  are  of  ^^CQ 
ability  and  character  as  to  render  them  qnalified  for  the  field  duties  oT  the  slgnal-s*T- 
vtce,  I.  0.,  those  including  field-signals  and  eloctric-telegmph,  as  distinguished  fhmi 
those  including  the  observation  and  reports  of  storms,  and  display  of  cautionary  signaht, 
«3Lc,  will  be  presented  to  the  recruiting  officer  for  enlistment  in  the  "  field  signal-eervictv'* 

•"^he  recruits  so  enlisted  will  not  be  pivcludod  from  eventual  advancement  to  the  full 
duties  of  the  signal-service  and  promotion,  iu  case  they  prove  fit  and  worthy,  but  will 
not  be  considered  as  included,  upon  their  enlistment,  in  tho  regulations  in  red*reuee  to 
examination,  instruction,  and  other  special  provisions  made  for  those  reemitit  wbo  may 
have  been  enlisted  with  special  reference  to  the  "full  duties  of  the  signal-tervice,**  i.  e^ 
those  embracing  the  observation  and  report  of  stonna  and  display  of  caatiotiary  signula. 
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They  may,  however,  be  sabiect  to  detail  in  any  of  the  duties  of  the  mgnal-service,  in 
the  discretion  of  proper  antoority. 

X.  A  report  of  enlistments  "will  bet  mailed  to  this  office  every  Saturday,  showing 
the  enlistmeuts  made  diiriog  the  week,  giving  name  of  recruit,  date  of  enlistment, 
name  and  rank  of  recruiting  officej;^  *'  Enlisted  for  full  sif^al-servioe/'  or^  ^<  Ealisted  for 

^  field  sigDal'Service,''  as.  (he  ca&e  may  be,  and  other  particulars  8|]^gge8tQd  by  the  £prm 
fMriiiBli*?il.  ur  which  may  bi3  Tieoessary  for  full  iuformation  on  the  subject.  In  case  a 
rt^cruit  »hjiU  hava  fair  akU!  as  a  printer,  carpenter,  or  blacksmith,  (the  enlistment  of 
an  oh  nK'U  U>  be  eneoLini^i-i]>)  the  fact  will  be  noted  opposite  his  name,  in  addition  to  the 
dtf«l|;uu{  iuit  of  '*  fuir^  or  ■'  ViAd"  service.  If  no  enlistment  shall  be  made,  or  no  appli- 
<;iiMi>ini  rvcMived,  tiie  ftitt  will  be  stated.  > 

XI.  Si>uci»]  attvivtiou  \\U\  be  directed  to  prevent  any  misunderstand!  Dg  or  complaint 
of  inir^repicHfntution  ri'^:i[(ltng  the  requirements  and  duties  of  the  sigual-service  and 
tht*  t^Tnifi  ii£  euliHtiLiuuL  'J'he  circulars  from  this  office,  Nos.  17  and  lb,  dated  inspect- 
is  rly  J  una  7  ivnd  July  1^  1^7  .J,  are  designed  to  give  full  information  on  these  subjects, 
aiitl  botli  of  them  will  bu  in  aU  cas^  exhibited  to  applicants. for  enlistment,  the  obser- 
ve r-iitr^e^iut  uuthfiiLly  ex plj lining  any  portion  which  may  not  be  understood*  but  not 
diivia*t4ug  i'nim  Ua  x^rin^  Circular  No.  17  is  explanatory  of  the  ^' field''  and  No.  18  of 
thi^  '^  tuif"  «erviuiv  iiiid,  after  it  shall  be  decided  for  which  of  these  classes  the  applieaat 
propo^-9  to  otiiut  auiL  >viU  bu  presented  by  the  sergeant,  the  form  at  the  end  of  the 
jtp])runriat4^  ciiL-uhir  wiH  bo  properly  filled  np,  signed  by  the  applicant,  and  witn^ed 
liy  a  UiHiut-<.^iL\Hted  pi'ii^>Q  In^fore  the  applicant  shall  be  presented  to  the  recruiting 
otjiria,  uiLj],  ittha  culi^t  nu\\\  shall  be  perfected,  the  circular  so  signed  will  b^  forwarded 
to  this  ofikse  with  the  next  weekly  report  of  •enlistments.  When  more  copies  of  the 
circular  above  mentioned  or  of  the  report  of  enlistmeuts  are  needed,  requisition  will 
be  made  for  them  in  ther usual  maimer.  • 

XII.  Posters  directing  ai)plication  to  the  obscrver-st^rgoajit  jS^  «^t^J»  rccnuting  fltatinn 
will  be  furnished,  whicn  he  will  cause  to  be  pOHted  hi  proi>er  Sl^e«  mul  iu  Biitlieiii^it 
numbers,  replacing  those  destroyed  or  obliterated,  Tlii- fly|MPJ^)||||i|]inBi<p^r  phirh  will 
be  paid  from  this  office  on  his  forwarding  bill^  iu  tbi^  uRjETytT^ ue,  .  ^jftjicMioTi  in 
newspapers  at  the  station  of  a  notice  similar  to  ihu  tiu^st*  rs  v  .  t^bllhtffh  j^ri^attT 
value,  but  this  office  is  not  authorized  to  pay  for  advi  it  ini^i  i?^S|y^»^d,  huw- 
ever,  that  out  of  interest  in  the  service  and  in  rotunj  for  iiifu 1 1: ; :[ :  i  Vbairou^ly 
to  the- press,  some* newspapex-s  will^  when  reqiifsttd  by  ihv  ul  ^  ^iSll'*  l^r^ix^r 
notice,  which  wrill  be  procured,  it  possible,  uutlt^r  a  ili^titKi  uiintiMtwiMltug  tb;it  it 
cannot  be  paid  tor.  ■- 

XIII.  A  copy  of  these  Instructions,  and  also  one  of  i-lrculars  Nos.  17  &m\  18^  b(.^riTt-o 
referred  to,  as  well  as  of  any  future  instructiouis  or  Ltrculari^  which  miLj  he  Lt^^uud  ua 
the  sul^ect,  will  be  presented  by  the  sergeant  to  the  vtrcrultiug  officer  at  the  station, 
in  order  that  he  may  fully  understand  the  dii-ectioiia  given  by  thiu  offii^o  in  rt^ft^rt^DCO 
to  the  execution  of  the  instructions  of  the  War  D«jpartmt?ut,  which,  it  t»  suppo$itHl, 
have  been  communicated  to  that  officer  by  the  sup«}riut<^udouL  of  thtj  general  recruiting 
service 

PROPERTY. 

145.  Blank  forms,  entitled  '*  Report  of  signal-service  property,^  will  be  furnished  each 
observer  for  making  oif t  a  quarterly  report  of  the  property  at  his  station,  which  re- 
port will  be  rendered  at  the  expiration  of  the  quarters  ending,  respectively,  March  31, 
June  30,  September  30,  aud  December  31,  of  each  year. 

This  report  will  be  filled  Kiut  in  the 'following  manner:  .All  property  received  from 
this  office,  and  purchased  at  the  station  by  proper  authority  |rom  this  office,  will  be 
entered  on  the  line  containing  tne  words  **  Total  during  quarter." 

On  the  line  headed  "  Issued  and  expended  during  the  quarter "  will  be  entered 
in  the  proper  columns  the  total  expenditures  of  forms,  stationery^  &c.,  consumed  in 
|»erforming  the  regnlar  duties  of  the  station  during  the  quarter,  with  such  articles  as 
may,  have  been  returned  to  this  office.  These  -will  be  deducted  from  the  amounts  in 
the  line  beginping  "  Total  during,  quarter,''  and  the  remainders  brought  down  and  en- 
tered on  the  line  "  Total  6n  hand  to  be  accounted  for,"  which  completes  the  j^r«t  report 
from  any  station^ 

Each  quarterly  report  will  be  mad6  in  duplicate,  one  copy  to  be  transmitted  to  this 
office  within  ten  days  after  the  expiration  of  the  qnartei*,  and  the  other  retained  by 
the  observer  making  it  out,  to  enable  him  to  bring  forward  for  next  report  the<i^*  TotaL 
on  hand  to  be  accounted  for,"  which  will  be  entered  in  the  next  report  as  "  On  hand 
from  last  report." 

2fo  arUde  icill  he  entered  in  this  report  that  is  not  invoiced  from  this  office. 

Every  article  taken  np  on  this  report  must  be  entered  under  its  proper  heading,  as 
the  misplacement  of  a  smgle  figure  may  occasion  serious  difficulty.  Before  the  report 
is  sent  in  the  two  copies  should  be  carefully  compared,  iu  order  that  they  may  be  made 
to  correspond  exactly  with  each  other. 
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146.  Bills  for  all  properly  authorized  improTementSy  repairs,  or  necessary  work  ai 
the  various  stations  of  observation,  mu9t  be  forwarded  so  as  to  reach  this  office  as  oeai 
the  first  day  of  the  month  succeeding  that  in  which  the  werk  was  done  as  is  practica- 
hie. 

147.  It  is  required  that  bills  for  rents  of  offices,  gas  consumed,  drc,  be  rendered 
monthly,  and  in  every  case  where  it  is  possible  the  observer  is  airected  to  procure 
such  bills  and  forward  them  promptly  on  or  before  tha  expiration  of  each  monui. 

148.  Whenever  any  article  of  office  furniture,  fuel,  or  supplies  of  any  descriptioii 
whatever  are  purchased  by  an  observer,  under  authority  from  Hub  office,  it  will  be  en< 
tered  on  a  copy  of  Form  6,  as  <*  received  by  purchase,''  wltti  the  name  of  the  partjr  fur 
nishing  it,  i>roperlv  dated  and  sisned,  and,  accompanied  by  the  memorandum  bill  oj 
the  same,  will  be  forwarded  to  this  office,  by  mail,  on  the  day  on  which  the  purohaM 
may  be  made. 

149.  All  vouchers  must  contain  the  autograph  si^atureof  the  party  or  firm  in  whose 
name  they  are  made,  and  must  in  no  instance  be  signed  by  a  clerk  or  othere  Ibr  them 
except  where  necessity  occasions  the  signing  of  a  voucher  by  an  attorney  or  agent,  in 
which  case  that  agent's  power  of  attorney  must  accompany  the  voucher  so  signed. 

150.  When  an  observer  is  relieved  from  the  charge  of  a  station  he  will  turn  over,  oi 
proper  invoices,  to  his  successor  all  property  and  stores  for  which  he  is  officially  re- 
sponsible, and  will  take  duplicate  receipts  therefor,  one  copy  of  which  he  will  retain 
and  forward  the  other  to  tnis  office  with  a  final  report,  on  the  resular  form,  of  the 
property  for  which  he  was  accountable,  at  the  date  of  his  relief,  made  oat  in  precisely 
the  same  manner  as  the  regular  quarterly  report 

One  copy  of  the  invoice  of  property  so  transferred  will  be  forwarded  to  this  office  bj 
the  observer  taking  charge. 

151.  When  i>ublio  property  is  receipted  for  by  an  observer  he  will  make  a  carefVil  ex 
amination  of  it,  and  forward  a  written  report  of  the  result  of  such  examination  U 
this  office. 

152.  Observer-sergeants,  or  other  enlisted  men  of  the  signal-service,  receipting  foi 
QovemmeBt  property,  at  a  signal  station  or  elsewhere,  will  oe  held  personally  respon 
sible  for  such  (ttoperty ;  and  to  guard  themselves  against  pecuniary  loss  will  assun 
themselves  by  personal  inspection  that  every  article  of  property  receipted  for  is  actu 
ally  at  the  station,  and  in  the  condition  specified  in  the  receipt. 

153.  Whenever  any  article  of  office-furniture,  stationery,  &c,,  is  purchased  by  ai 
observw,  under  proper  authority  from  this  office,  it  will  be  entered  in  a  copy  of  Forn 
6  as  *'  Received  by  purchase,"  with  the  name  of  the  party  furnishing  it,  and  amemoran 
dum-bill  of  the  price  paid  or  to  be  paid,  and  forwarded  to  this  office,  properly  datec 
and  signed,  by  mail  on  the  day  of  purchase. 

154.  Authority  must  be  obtained  from  this  office  for  making  all  repairs  and  pur 
chases  at  stations,  except  those  enumerated  in  paragraph  119  of  these  instructions,  anc 
all  applications  for  such  authority  must  set  forth  the  necessity  for  the  expenditure,  au< 
state  the  estimated  amount. 

155.  No  public  property  will  be  used  or  labor  employed  by  observers  for  any  purpose 
whatever,  without  special  authority  from  this  office. 

156.  Wnen  any  article  of  public  property,  not  of  an  expendable  nature,  for  which  ai 
observer  is  responsible,  becomes  unfit  for  service,  from  any  cause  whatever,  he  wil 
report  the  facts  in  the  case  to  this  office,  but  will  not  drop  such  artide  from  his  return 
until  authorized  to  do  so. 

157.  Observers  will  endeavor,  by  timely  repairs,  to  keep  all  property  for  which  the^ 
are  responsible  in  serviceable  ooudition,  and  necessary  funds  tor  this  purpose  will  hi 
provided,  upon  satisfactory  requisition  and  estimates  forwarded  to  the  property  an< 
disbursing  officer. 

15a  If  any  article  'of  public  property  be  lost  or  damaged,  through  the  ncf^leot  o 
fault  of  any  observer  or  assistant,  the  money  value  thereot  will  be  stopped  against  hii 
monthly  pay. 

159.  A  rigid  economy  must  be  practiced  by  all  observers  in  the  expenses  of  their  sev 
era!  stations,  and  all  irregularities  and  extravagances  will  be  promptly  corrected  b] 
charging  all  excesses  to  the  observers  at  fault. 

160.  The  following  articles  will  be  allowed  at  each  station,  and  may  be  purchased  a 
the  prices  named  by  each  observer  without  other  authority: 

One  room  for  the  performance  of  bis  duties  will  be  rented  by  the  month,  at  eacl 
station,  hot  no  more  than  eighteen  doUars  per  month  will  be  paid  therefor  withou 
special  authority  from  this  office ;  one  desk,  (price  not  to  exceed  |20 ;)  one  table,  witl 
drawers.  Tstained  pine,  and  not  to  exceed  $6;)  one  wash-stand,  (at  a  price  not  exceed 
ing  IS ;)  four  chairs,  (not  to  exceed  12.25  each ;)  one  stove,  with  pipe,  (not  to  excee< 
|S&:)  one  coal-scuttle;  one  fire-shovel;  one  water-bucket;  one  cup  or  dipper;  on 
goblet ;  one  basin ;  one  large  lamp ;  one  oil-can;  one  dust-pan  and  brush;  one  broom 
two  oommon  spittoons ;  one  lantern.  The  above-named  articles  must  be  of  a  cheap 
plain,  and  substantial  kind.    Memorandum-bills  (unreceipted)  for  rent,  labor,  and  pui 
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chases  will  be  sent  to  this  office  as  soon  as  presented,  and  will  be  settled  at  the  earliest 
opportaoity. 

161.  Upon  the  shipment  of  any  article  of  property  -which  may  be  ordered  to  be  turned 
in  to  this  office,  by  express,  observers  are  directed  to  procure  from  the  express-agent  at 
their  stations  receipts  in  duplicate  for  the  package  or  box,  and  forward  them  to  this 
office  by  mail  on  the  date  of  shipment. 

162.  Memorandum-bills  for  labor  and  for  articles  purchased  must  be  eent  in  sepa- 
rately. 

163.  Fuel  will  be  purchased  for  heating  office,  by  each  observer,  at  the  current  mar- 
ket rates,  and  bills  forwarded  to  this  office  for  settlement.  The  cost  of  carrying  coal 
and  other  fuel  to  the  obeervei^  office  will  be  included  in  the  price  of  the  fuel,  and  not 
charged  as  a  separate  item. 

164.  The  pay  and  allowances  of  observer-sergeants  and  enlisted  men  serving  as  as- 
sistant obser\'ers  are  obtained  from  three  different  sources,  and  will  be  drawn  Uirough 
the  property  and  disbursing  officer  of  the  Signal-Service,  United  States  Army,  at  tne 
end  of  each  month,  on  the  receipt  at  this  office  of  the  following  blanks,  sigqisd  in  du- 
plicate : 

1st.  Form  5— Pay  Department: 


The  United  States, 


(Form  5.) 


To  John  THOBtPSON,  Dr. 

187-,  being  - 

-months, 

•Dollars. 

Cents. 

For  pay  from  Ist  of ,  187-,  to of , 

AlPOnVl    ,T-r--.-TT--rT-»--r-, ,,..,. 

Dodiiot  for  Army  Asylom  ...................... i 

Due  United  States  for  clothing  overdrawn 

Doe  United  States  for  tobacco 

A 

Balftnoe    



Received  of 
187-, 


United  States  Treasi 


,  Paymaster  United  States  Army,  this day  of - 

0  dollars,  in  full  of  the  above  account,  by  check  No. ,  on 


-,  this  date,  for  |-^ — . 


JOHN  THOMPSON, 
(Signed  in  duplicate.)  Sergmnt  Signal-Service,  U.  S.  A. 

This  payment  accords  with  the  soldier's  descriptive  list,  and  is  noted  thereon. 

Paymaster  U.  S.^A. 
2d.  Form  T— Commissary  Department : 

(Form  Y.) 
The  United  States, 

To  John  Thompson,  Sergeant  Signal-ServUief  U.  S.  A.,  Dr. 


Dollars. 

Cents. 

Por  commutation  of  rations  whtte  on  extra  dnty  ss ,  at ,  from 

to ,  187-,  indatlTe, days,  at  75  cents  per  day 
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I  certify  that  the  ahove  account  is  correct  and  Just ;  that  the  commiitatioii  was  madi 
by  order  of  the  Secretary  of  War,  and  was  necessary  for  the  public  senrice,  there  beuij 
no  opportunity  for  messing. 


Receivod  at 


Army,  the  sum  of  - 
(Signed  in  duplicate.) 


->  this  day  of  ■ 

dollars  and 


-,  187-,  ftt)m- 


-,  C.  S.  United  Stat« 


■  cents,  in  full  of  the  above  acconot. 

JOHN  THOMPSON, 
Sergeant  Signal-Service,  U.  S.  A. 


3d.  Signal- Service  Receipt-Roll— Quartermaster's  Depirtment. 

(Yoyher  to  Abstract  B.) 

(Form  No.  13.) 
The  United  States, 

To ,  Dr. 


On  extra  duty  as  • 


-,at- 


Signal-Servioe,  U.S. A 


Twextn-^Htjpstf^txim to  — 

For  commntatloii  of  l^iel  from 

Por  commutation  of  qaarten  tiwa  - 


— ,  187-,  InolnsiTe,  - 

to ,  187-. 

to .187-.. 


—  days,  at  —  per  day. 

-,  at  I per  month. . . . 

,  at  I per  month. 


Centa. 


I  certify  that  the  above  account  is  correct  and  Just ;  that  the  services  were  rendered 
as  stated ;  that  they  were  necessary  for  the  public  service,  and  are  borne  on  my  roll  ol 

extra-duty  med,  (Form :{,)  for  the  montli  of ^  I87-,  and  that  no  &el  and  qnarten 

in  kind  have  been  furnished. 


Received  at  Washington,  D.  C,  the day  of - 

t«t  master,  United  States  Army,  tha  som  of  - 
the  above  account. 


A,  A.  Q.  M.,  SignaUServioe, 
-,187-,  of- 


•  dollars  and 

• 


— ,  quar 

•  cents,  in  lull  ol 


(Signed  in  duplicate.) 


JOHN  THOMPSON. 


These  vouchers  will  be  signed  by  observers  and  their  assistants,  one  set  by  eacl 
man,  exactly  as  shown  in  the  above  illustration. 

165.  Ao  p^  o/  ***  ^^f  ^  receipt  of  either  form  will  he  filled  up  hffore  tranmnission,  and 
they  must  be  forwarded  direct  to  this  office  at  such  time  as  will  insure  their  receipt  bj 
the  property-officer  before  the  20th  of  each  month. 

160.  Observers  u'ill  not  be  allowed  to  sell  or  otherwise  dispose  of  any  of  the  ahove-mentionec 
accouniJiy  nor  will  they  be  permitted  to  draw  upon  this  office,  or  any  of  the  officerB  connected 
thtnretciihy  without  special  authority. 

167.  The  following  tables  show  the  amount  of  monthly  pay  to  be  received  by  observers 
and  their  assistants,  for  the  different  years  of  service,  and  the  sources  from  which  it  ifi 
received  ^ 


EsHmate  ofmanAly  pay  proper  and  clothing  dllowanoe, 

FOB  8ER0BAXT8. 


1 

llsl 

00 

-3 

Amount  retained  each 
month. 

gi 

111 

Year  of  enlistment 

Clothing 
allowance. 

Betained 
pay. 

J 

$17  00 
17  00 
16  00 
19  00 
80  00 

#0  13 

13 

1  13 

9  1.) 

3  13 

|1G  88 
16  87 
16  bd 
16  M7 
16  ri8 

$7  60 

4  66 

5  94 
4  66 
50« 

134  a 

9 .  ... 

3 

11  00 
200 
300 

S3  82 

4 

23  5.1 

a. .     .  . 

24  M 
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1     

$13  00 

13  00 

14  00 

15  00 

16  00 

10  la 

13 
1  12 
8  13 
3  12 

$12  88 
12  87 
12  88 
12  87 
12  68 

17  38 

4  54 

5  78 
454 
487 

120  86 

3 • 

17  41 

3 

11  00 
900 
3  00 

19  66 

4          , ; 

19  41 

5 

80  75 

■■• 

FOB  FBIYAns,  SECOND  CLAM. 

1           ,.. 

•13  00 

13  00 

14  00 

15  00 

16  00 

10  18 

13 

1  13 

8  13 

3^ 

18  88 
12  87 
12  88 

♦If, 

5  75 
452 
465 

#20  17 

a      

17  39 

3 « 

4 

|1  00 
800 
300 

19  63 
19  39 

5    ..; 

80  73 

The  amoQDt  retainedr^fl  each  month  from. pay  of  third  yt(r,  |2  from  fourth  year, 
and  (3  from  dftb  )rear — will  not  be  naid  until  tinal  discharge  from  tbe  servico^  and  will 
be  forfeited  unless  tbe  Soldter  shall  have  serred  faithfally  toAate  of  discbar;^. 

The  pay.  per  month  o(a  iQ|dier  re-enliatin|^after  iive  yeaps'jvrvice  will  bo  that  of  the 
fifth  year  of  his  former  term,  leas  |1  retained  pay. '  He  will  also  receive  $2  per  month 
additional  for  re-enU&thleilt; 


Clothing  allowance  per  montK 

*  • 

Baak. 

FintyMr. 

Second  yeav. 

liirdyear. 

Fonrtb  yesr. 

Fifth  year. 

Tot4aftrflve 
"•  years. 

Sergeant 

$7  60 

7:w  - 

7  89 

14  66 
4  51 

1594 
578 
515 

♦4  66 
4  54 
4.58 

•5  08 
467 
48& 

1885  88 

Private.  !!rfrtcT«».... 
Private,  geMud  olan. . 

Bnt  no  clothing  allowance  will  be  paid  tbe  soldier  except  on  **  final  statements.'' 
When  clothing  is  drawn,  if  the  allowance  is  exceeded  it  will  be  settled  by  tbe  soldier 
on  the  30th  Jane  and  31st  Dtoember  of  each  year. 

Monthly  e»Hmat4  ^quartermaster. 


No.  of  days  in 
tbe  month. 

Fuel — rate  per 
month. 

Quarters — ^rate. 

Extra  pay- 
rates. 

Total. 

28 
80 
31 

(8  00 
800 
8  00 

|10  00 
10  00 
10  00 

(10  15 
10  50 
10  85 

|28  15 
88  50 

m  85 

Assistants  are  not  allowed  extra-duty  pay. 

0 

Monihhf  esHmate  of  eommutaHon  ofratUme, 


No.  of  days  in  tbe  month. 

Rate  per  day. 

Total. 

28 
30 
31 

to  75 
75 
75 

|21  00 
.22  50 
23  25     • 
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EsUmate  of  monthly  pay  qf  BergeanU  {obtenen)  and  pHvatea  (a$$i$tant$). 

BEROKANTS— FIRST  TEAB. 


No.  of  days  in 
tbe  month. 

Pay  proper. 

Quartermaster's 
Dept,pay. 

Commissary, 
pay. 

Amount  of  pay  re- 
ceived monthly. 

28 
30 
31 

$17  00 
17  00 
17  00 

t28  15 
28  50 
28  85 

121  00 

i22  50 

23  25 

166  15 

68  00 

69  10 

BECONDTEAB. 

28 
30 
31 

|17  00 
17  00 
17  00 

128  15 

28  50 
28  85 

t21  00 
22  50 
»2| 

168  15 

68  00 

69  10 

THIKD  TEAR. 

i0 

30 
31 

$18  00 
18  00 
18  00 

tae  15 

28  50 
26  85 

t21  00 

22  50 

23  25 

t67  15 

69  00 

70  10 

One  dollar  per 

90UBTH  YEAR. 

■ 

28 
30 
31 

$19  00 
19  00 
19  00 

128  15 
28  50 

28  85 

121  00 

22  50 

23  25 

$68  15 

70  00 

71  10 

Two  dollars  pei 

r  month  retained  nntil  discharged. 

28 
30 
31 

ISO  00 
20  00 
20  00 

188  15 

28  50 

28  85 

12100 

22  50 

23  25 

189  15 
71  00 
79  10 

Three  dollars  p 

er  month  retained  nntil  dischargee 

PRIVATES.— FAtST  YI 

1. 
SAB. 

No.  of  days  in 
the  month. 

Pay  proper. 

Quartermaster's 
Dept,  pay. 

Commissary, 
pay. 

Amonntofpayra- 
oeiTcd  monthly. 

28 
30 
31 

113  00 
13  00 
13  00 

$18  00 
18  00 
18  00 

12100 

22  50 

23  25 

t52  00 
53  50 
64  35 
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88 
30 
31 

113  00 

13  00 
13  00 

118  00 
18  00 
18  00 

121  00 

22  50 

23  25 

$52  00 

53  50 

54  25 

thjud  year. 

28 
30 
31 ' 

.      $14  00 
14  00 
14  00 

118  00 
18  00 
18  00 

$21  00 

22  50 

23  25 

t53  00 

54  50 

55  25 

Ooe  dollar  per  month  retained  until  discharged. 

FOURTH  TEAB. 


28 

(15  00 

$18  00 

1^1  00 

$54  00 

•       30 

15  00 

18  00 

22  50 

55  50 

31 

15  00 

18  00 

23  25 

56  25 

FIFTH  TEAR. 

28 

$16  00 

|18  00 

121  00 

(55  00 

30 

16  00 

18  00 

22  50 

56  50 

31 

16  00 

18  00 

23  25 

57  25 

Three  dollara  per  month  retained  until  discharged. 

In  addition  to  the  ahove  rates  of  pay,  enlisted  men  will  receive  the  usaal  allowance 
for  firsti  second,  third,,  and  fourth  re-enlistments. 

168.  All  useless  and  broken  instruments  will  be  forwarded  to  this  oflSce  and  carefully 
packed. 

169.  All  instruments  or  public  property  of  any  character  whatever,  returned  to 

this  office  by  observer-sergeants,  or  other  enlisted  men  of  the  signal-service,  mast 

have  a  tag  or  slip  of  paper  securely  attached  thereto,  indicating  the  station  whence  it 

comes,  marked — "  Returned  from ,  under  instructions  from  O.  C  S.  0.,  of  date 

n 

170.  Timely  requisition  will  be  made  uiK>n  the  property- officer  for  bosks  of  record, 
stationery,  forms,  &c.,  to  insure  their  receipt  before  the  supply  on  hand  is  exhausted. 

171.  Bequisitions  for  forms  and  stationery  will  be  made  quarterly  by  mail,  and  will 
embrace  all  the  different  varieties  required  for  use  at  stations. 

172.  In  consequence  of  the  abolition  of  the  franking  privilege  the  postsge  on  all  of- 
ficial matter  transmitted  through  the  mails  on  and  after  the  1st  day  of  July,  1873, 
most  be  prepaid  by  postage-stamps. 

To  enable  observers  to  give  compliance  to  this  requirement  they  will  be  furnished 
for  official  use  stamps  of  different  denominations.  A  weekly  return  of  stamps  received 
and  expended  will  be  made  on  the  recular  blanks  and  forwarded  weekly  to  this  office. 
These  returns  must  be  made  promptly  at  the  expiration  of  each  week,  showing  how 
many  of  each  denomination  of  stamps  are  on  hand  at  the  closing  of  the  last  mail  of 
the  week:  a  copy  of  the  return  to  be  retained  by  the  observer  in  each  instance.  A 
memoranoum-book  furnished  for  this  purpose  will  be  kept,  in  which  will  be  noted  each 
package  or  letter  mailed,  stamped  with  the  official  stamp,  entering  therein  the  ad- 
dresses and  the  number  and  denomination  of  stamps  used  on  each  and  every  piece  of 
official  mail-matter  transmitted ;  this  data  will  be  kept  up  to  enable  observers  to  make 
reports  to  the  central  office  as  to  the  exact  disposition  of  the  stamps,  which  report  is 
liable  to  be  called  for  at  any  moment. 
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SPECIAI.  INSTRUCTIONS. 

In  case  of  actnal  or  anticipated  neglect  or  refaeal  on  the  part  of  the  employes  of 
any  telegraph  company  by  which  he  it  directed  to  tranBmi^  telegraph  eompUDica- 
tionSy  at  the  time  and  in  the  manner  stated  in  the  orders  of  the  Chief  Signal-Officer  to 
the  observer  in  charge  of  ft  station,  then  In  fbrce,  he  will  proceed  as  follows :   • 

1.  He  will  prepare  every  telegraphic  comtiunication  according  to  his  iustj^nctions, 
and  present  each,  at  the  time  designated,  at  the  proper  office  of  the  company  for  the 
reception  of  such  communications.  He  will  continue  to  present  all  reports,  as  to  the 
regular  tender  of  which  the  company  has  once  been  advised,  until  it  has  been  notifie<l 
by  this  office  that  such  tender  will  cease  after  a  certain  date,  of  which  notice  the  ob- 
server will  be  informed. 

2.  He  will,  in  advance  of  the  presentation  of  all  telegraphic  communications,  give 
specific  notice  to  the  company,  during  its  usual  hours  of  business,  that  an  offl<fial  com- 
munieation  of  a  certaiii-uievitioned  character,  fix>m  the  observer,  addressed  to  a  cer- 
tain official  person  or  persons,  (the  address  to  be  specified,)  will,  at  a  cectai'n  subse- 
quent hour,  (stating  what  hour,)  be  presented  at  the  offiee  of  the  company  for  tele- 


graphic  transmission.  This  notice  will  provide  for  every  regular  report  to  be  made 
during  the  ensuing  twenty-fonr  hours,  and  also  will  be  given  in  advance  of  any 
special  communication,  when  practicable.    Such  notice  willfoe  in  writing,  addressed 


to  the  local  manager  of  the  company,  and  will  be  delivered,  open,  to  the  officer  or  em- 
ploy^ of  the  company  who  may  be  in  charge  of  the  local  office  at  the  time  of  delivery. 
The  written  notice  will  be  sipped  in  duplicate  by  the  observer,  and  one  copy  fUed  aud^ 
retained  by  him.    The  following  general  form  will  be  observed : 

''  SlOXCAIi-SERVICE,  UKRXD  STATES  ArMT,      * 

**  ObBcrver'a  Officty , ,  187—. 

"To-  ^^  ■ 


*  Manager  of  the  Tdegrapk  dn^Mmif  at  - 


<'  Sir  :  As  an  agent  of  the  War  Department  for  the  pnrpoee  ef  taliioff  meteorological 
observations,  in  pursuance  of  the  laws  of  the  United  States,  and  of  preparing  tele- 
graphic communications  relating  thereto,  and  of  presenting  the  same  for  transmission 
to  telegraph  companies,  I  have  the  honor  to  give  notice  hereby  that,  in  accordance 
with  orders  received  by  me  to  that  effect,  I  willpresent  at  the  office  of  the  above-men- 
tioned telegraph  company  at  this  place,  severally,  at  the  times  hereinafter  mentioned, 
certain  official  communications  from  my«elf,  in  my  official  capacity,  and  addressed  as 
specified,  viz : 

"  One  communication  will  be  presented  at o'clock  —  minntes  '^.  m  of the 

day  of ,  1872,  addressed  to . 

"  One  communication  will  be  presented  at o'clock  —  minntes  — .'m  of the 

day  of ,  1872,  addressed  to . 

"  One  communication  will  be  presented  at o'clock  —  minntes  — .  m  of the 

day  of ,  1872,  addressed  to . 

"  I.have  the  honor  to  request  that  the  communications  above  referred  to  may  be 
received  and  transmitted  telegraphically  by  the  said  company  to  their  respective  ad- 
dresses at  the  times  above  mentioned,  at  which  they  will  severally  be  presented  for 
that  purpose. 

I  am,  sir^respectfuUy  yonrs,  &c., 

"  Ohserver-Sergeanlf  Signal-Servicef  U,  S,  J." 

He  will  also  record  the  time,  place,  and  person,  when,  where,  and  to  whom  he  de- 
livered such  notice,  and  reduce  to  writing  any  oral  reply  made  or  action  taken.  The 
record  must  be  dated,  timed,  and  made,  plainly  written,  immediately  after  the  service 
of  the  notice. 

3.  He  will  present  his  regnlar  reports  for  transmission  at  the  tinges,  and  as  directed 
in  his  schedule,  at  the  telegraph-offices,  until  fnrther  orders,  whether  or  not  the  com- 
pany has  any  employ<Ss  then  present  whose  UHual  duty  it  is  to  receive  them.  If  the 
office  is  open  for  his  admission,  although  closed  for  the  transmission  of  messages,  the  ■ 
communication  should  be  presented  to  the  most  responsible  person  present  in  the 
employ  of  the  company,  a  copy  being  always  retained,  and  record  made  as  above 
directed.  1£  the  office  appears  to  be  closed,  he  will  make  himself  sure  of  the  fact  that 
it  is  so. 

In  writing  the  message  for  transmission  the  observer  will  not  use  an  v  form  imposing 
terms  or  the  limitations  of  a  contract,  but  will  write  the  communications  tendered  on 
the  form  directc^d  by  this  office. 

4.  He  will  keep  a  written  record  of  the  time  when,  place  where,  and  the  name  of 
person  employed  by  the  company,  to  whom  each  communication  was  presented.    In 
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case  the  office  was  closed,  so  that  the  commnnicatioD  coald  not  be  presented  to  any 
employ 6  of  the  company,  he  will  record  the  time  and  place  with  the  fact.  If  any 
emplo3'6  of  any  telecraph  company  refuses  to  receive  the  messajje  presented  to  him,  it 
wiH  be  sufficient  to  have  made  the  tender,  aud  to  preserve  such  record  as  will  establish 
the  fact '  that  it  was  made.  The  records,  in  all  cases,  most  be  dated  and  timed,  aud 
muftt  be  made,  plainly  written,  immediately  after  the  tender  of  the  message.  It  should 
rehearse  all  facts  which  may  tend  to  keep  his  memory  of  the  transaction  complete. 

It  i9  desirable,  though  not  essential,  that  on  some  of  the  occasions  when  the  above- 
meiiti<](ped  notice  is  delivered,  as  well  as  when  the  message  is  tendered,  the  observer 
should,  if  practicable,  take  with  him  another  person,  wholly  disinterested,  who  may 
serve  as  an  additional  witness  of  the  transaction. 

Should  the  officer  or  employ^  in  charge  of  the  telegraph  office  inform  the  observer 
generally  that  he  wiU  not  in  future  be  admitted  to  the  office  at  all,  he  will  not,  on  that 
account,  discontinue  giving  notice  or  making  tenders,  but  will  give  and  make,  or  at- 
tempt to  give  and  make,  them  precisely  s^  before. 

The  construction  of  the  laws  defining  the  relations  of  telegraph  companies  to  the 
United  States^  which  is  held  by  this  office,  is  that  the  companies  are  bound  to  give  uncon- 
ditional priority  to  telegraphic  communications  between  the  several  dei)artments  of  the 
Goverooient  of  the  United  States,  aud  between  their  officers  and  agents ;  that  after  due 
notice  to  that  eflect  tne  companies  are  required  to  transmit  such  communications  at 
any  hour  when  they  are  tendered  for  that  purpose,  and  that  prepayment  is  not  required 
from  the  Qovcmmedb  or  Us  agents. 

All  the  telegraph  companies  by  which  the  messages  of  the  signal-service  have  hitherto 
been  sent,  according  to  directions  given  to  the  ob^rvers^  have  accepted  the  provisions 
of  the  act  of  Congress  approved  July  24, 1866,  a  copy  oi  which,  and  of  other  acts  bear- 
ing lipoQ  the  sukj^ect,  is  hereto  appended. 


AN  ACT  to  mid  in  the  ooostractioii  of  t«l««ni|»b  lines,  and  to  secure  to  tbe  GoTomment  the  use  of  the 
same  for  postal,  military,  and  othor  purposes. 

Be  it  enacted  hy  the  Smute  and  House  of  Repreeentativea  of  ilte  United  States  of  America  in 
Congress  aesembiedf  That  any  telegraph  company  now  organized,  or  which  may  hereafter 
be  organized,  under  the  laws  of  any  State  in  this  Union,  shall  have  the  right  to  con- 
struct, maintain,  and  operate  lines  of  telegraph  through  and  over  any  portiou  of  the 
-  public  domain  of  the  United  States,  over  and  along  any  of  the  military  or  post  roads 
of  the  United  States  which  have  been  or  may  hereafter  be  declared  such  by  act  of  Con- 
gress, and  over,  under,  or  across  the  navigable  streams  or  waters  of  the  United  States: 
Frovidedf  That  such  lines  of  telegraph  shall  be  so  constructed  and  maintained  as  not 
to  obstruct  the  navigation  of  such  streams  and  watera,  or  interfere  with  the  ordinary 
travel  on  such  military  or  post  roads.  And  any  of  said  companies  shall  have  the  ri^ht 
to  take  and  use  from  snch  public  lauds  the  necessary  .stona,  timber,  and  other  materials 
for  its  posts,  piers,  stations,  and  other  needful  uses  in  the  construction,  maintenance, 
and  operation  -of  said  lines  of  telegraph,  and  may  pre-empt  and  use  such  ))ortion  of 
the  unoccupied  public  lands  subject  to  pre-emption,  through  which  its  said  lines  of 
telegraph  may  be  located,  as  may  be  necessary  for  its  stations, not  exceeding  forty  acres 
for  each  station ;  but  snch  stations  shall  not  be  within  fifteen  miles  of  each  other. 

Sbc.  2.  And  he  it  further  enactedf  That  telegraphic  communication'*  between  several 
departments  of  the  Government  of  the  United  States  and  their  officers  and  agents  shall, 
in  their  transmissiou  over  the  lines  of  any  of  said  companies,  have  priority  over  all 
other  business,  and  shall  be  sent  at  rates  to  be  annually  fixed  by  the  Postmaster- 
General. 

Sec.  .3.  And  b§^it  further  enacted,  That  the  rights  and  privileges  hereby  granted  shall  not 
be  transferied  by  any  company  acting  under  this  act  to  any  other  coriwrntion,  associa- 
tion, or  person ;  Provided,  however,  That  the  United  States  may  at  any  time  after  the 
expiration  of  five  years  from  the  d!ate  of  the  passage  of  this  act,  for  postal,  military,  or 
other  purposes,  ptirchase  all  the  telegraph  lines,  property,  and  effects  of  any  or  all  of 
said  companies,  at  ao  appraised  value,  to  be  ascertamect  by  five  competent,  disinterested 
persons,  two  of  whom  shall  be  selected  by  ihe  Postmaster-General  of  the  United  States, 
two  by  the  company  interested, -au^Lone  by  the  four  so  previously  selected. 

Skc.  4.  And  be  it  furthiren<ictMi That  before  ftny*  telegraph  company  shall  exercise 
any  of  the  powers  mr  privileges  conferred'  by  this  act,  such  contpany  shall  tile  their 
written  acceptance  with  the  Postmaster-General  of  the  restrictions  and  obligations  re- 
qnired  by  this  act. 

Approved  July  24, 1866. 
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[Public  bbsolution— No.  9.] 

JOINT  BES0LT7TI0N  to  anthorixe  the  Secretary  of  War  to  provide  for  taking  meteordlogioal  obaer- 
TatioDS  at  the  military  atationa  aod  otiier  pointa  in  tlie  interior  of  the  continent,  and  for  giving  notice 
on  the  northern  lakea  and  toaboard  of  the  approach  and  force  of  atorms. 

Be  it  rmolved  by  ike  Senate  and  H<nue  of  BqsresentaUves  of  the  United  8tate$  qf  America 
in  Congreee  aseembledf  That  the  Secretary  of  War  be,  and  he  bensby  is,  antborised  and 
required  to  provide  for  taking  meteorological  obaervations  at  tbe  military  Btations  in 
tbe  interior  of  tbe  continent,  and  at  other  points  in  tbe  States  and  Territories  of  tbe 
United  States,  and  for  giving  notioe  on  tbe  notbem  lakes  and  on  tbe  seaooast,  by  siag- 
netic  telegrapb  and  marine  signals,  of  tbe  approaob  and  force  of  storms.  • 

Approved  Febmary  9, 1870. 


[General  Oxden  No.  ld.J 

Wab  Dbpabtmbnt, 
Office  of  thb  Chief  Siomal-Offickr, 

WaelUngUm,  D.  C,  July  3, 1872. 

Tbe  following  order  of  tl^e  Secretary  of  War,  baving  been  reeeived  by  tbe  Cbief  Sig- 
nal-Officer ai  tbe  Army,  is  pnblisbed  for  tbe  information  of  all  concerned: 

^WjkR  DiEPARTBfBMT, 

<<  Waekinaton  City,  June  27, 1873. 

''  Tbe  Cbief  Signal  Officer  of  tbe  Army  is  bereby  directed  and  ordered  to  carry  into 

effect  tbe  special  duties  imposed  upon  the  Secretarv  of  War  by  tbe  act  of  Congress 

approved  July  24,  1866,  entitled  'An  act  to  aid  in  tbe  construction  of  telegrapb  lines 

and  to  secure  to  tbe  Government  tbe  use  of  tbe  same  for  postal,  military,  and  otber 

Purposes,'  and  by  tbe  public  resolution  No.  9,  approved  February  9, 1870,  and  entitled 
Joint  resolution  to  autborize  tbe  Secretary  of  War  to  provide  for  taking  meteorologi- 
cal observations  at  tbe  military  stations  and  otber  points  in  tbe  interior  of  tbe  conti- 
nent, and  for  giving  notice  on  tbe  northern  lakes  and  seaboard  of  tbe  approach  and 
force  of  storms,'  and  by  tbe  act  approved  June  10, 1872,  entitled  'An  act  mining  ap- 
propriations for  sundry  civil  expenses  of  tbe  Government  for  tbe  fiscal  year  ending 
Juno  30, 1873,  and  for  otber  purposes ;'  and  tbe  said  Cbief  Signal-Officer  of  tbe  Army, 
and  all  sucb  persons  as  bave  been  or  sball  be  designated  and  employed  by  bim  for  tbe 
taking  of  meteorological  observations,  or  for  preparing  or  presenting  telegraphic  com- 
munications for  transmission,  or  for  transmitting  tbe  same,  are  bereby  recognized  and 
appoint«d  as  agents  of  tbe  War  Department  for  those  purposes,  and  are  hereby 
autborized  and  directed  by  and  in  behalf  of  said  Department  to  offer  to  any  telegrapb 
company  in  tbe  United  States  for  transmission  anv  and  all  sucb  telegrapb  communica- 
tions as  tbey  may  be  required  by  tbe  Cbief  Signal-Officer  to  make,  and  to  reouest  the 
transmission  thereof  by  such  oompany  or  companies,  at  such  times,  and  in  su(Ui  places, 
as  may  be  directed  by  said  officer. 

"WM.  W.BELKNAP, 

**  SeorOary  qf  War  J* 

By  order  of  the  Chief  Signal-Officer  of  the  Army. 

GARRICK  MALLERT, 
CapL  and  BvL  Lieut,  Col,  U.  8.  A,, 
Acting  Sigtml-Offi/oer  OMd  AaeistanU 


AN  ACT  makinc  a|»proprlatkma  for  tondry  drll  expenses  of  the  OoTamment  for  the  flaoal  year 
ending  uane  thirtieth,  eighteen  hundred  and  aerenty •three,  and  for  other  parpoeea. 

Be  it  enacted  hy  the  Senate  and  House  of  BepreeentaHvee  of  the  United  States  of  America 
in  Congreee  aeeemhledf  That  tbe  following  sums  be,  and  the  same  are  bereby,  appropri- 
ated for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  seventy-three,  vie : 

•  •••*•• 

UNDER  THE  WAR  DEPARTBfENT. 


SIONAX^-OFFICB. 

For  manufacture,  purchase,  or  repair  of  meteorological  and  other  necessary  instru- 
ments; for  telegraphing  reports;  for  expenses  of  storm-signals  announcing  probable 
approach  and  force  of  storms  throagbout  tbe  United  States,  for  tbe  benefit  of  commerce 
and  agricultuis;  for  instrument-shelters;  for  hire,  furniture,  and  expenses  of  offices 
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maintained  for  pnbno  nse  in  cities  or  posts  receiving  reports ;  for  maps  and  bnlletins, 
to  be  displayed  in  chambers  of  commerce  and  boai-ds-of-trade  rooms ;  for  books  and 
stationery ;  and  for  incidental  expenses  not  otherwise  provided  for,  two  hundred  and 
fifty  thousand  dollars :  Provided,  That  the  Secretary  of  War  be,  and  he  hereby  is,  au- 
thorized and  reqnired  to  provide,  in  the  system  of  observations  and  reports  in  charge 
of  the  Chief  Signal-Officer  of  the  Army,  for  such  stations,  reports,  and  signals  as  may 
be  found  necessary  for  the  benefit  of  agriculture  and  commercial  interests :  And  pro- 
vided, That  no  part  of  this  appropriation,  nor  of  any  appropriation  for  the  several  De- 
partments of  the  Government,  shall  be  paid  to  any  telegraphic  company  which  shall 
neglect  or  refuse  to  transmit  telegraphic  communications  between  said  Departments, 
their  officers,  agents,  or  employ^  under  the  provisions  of  the  second  section  of  chapter 
two  hundred  and  thirty  of  the  Statutes  of  the  United  States  for  the  year  eighteen 
hundred  and  sizty-^ix,  and  at  rates  of  compensation  therefor  to  be  established  by 
the  Postmaster-General :  Provided,  also,  That  whenever  any  telegraph  company  shall 
have  filed  its  written  acceptance  with  the  Postmaster-General  of  the  restrictions  and 
obligations  reqnired  by  the  act  approved  July  twenty-fourth,  eighteen  hundred  and 
sixty-six,  entitled  ''An  act  to  aid  the  construction  of  telegraph  lines,  and  to  secure  to 
the  Government  the  use  of  the  same,  for  postal,  military,  and  other  purposes,"  if  such 
company,  its  agents,  or  employ^  shall  hereafter  refuse  or  neglect  to  transmit  any  such 
teleffraphio  communications  as  are  provided  for  by  the  aforesaid  act,  or  by  the  joint 
resolution  approved  the  ninth  day  of  February,  eighteen  hundred  and  seventy,  **  To 
authorize  the  Secretary  of  War  to  provide  for  taking  meteorological  observations  at 
the  military  stations  and  other  points  of  the  interior  of  the  continent,  and  for  giving 
notice  on  the  northern  lakes  and  seaboard  of  the  approach  and  force  of  storms,"  such 
teleffraphio  company  shall  forfeit  and  pay  to  the  United  States  not  less  than  one  hun- 
dred and  not  exceeding  one  thousand  dollars  for  each  refusal  or  neglect  aforesaid,  to 
be  recovered  by  an  action  or  actions  at  law,  in  any  district  court  of  the  United  States. 
Approved  June  10, 1872. 

NOTB.~Iii  pTvpariog  these  instractions  firee  nse  has  been  made  of  the  Smithaonian  "  Direotlons  for 
Meteorological  Obeervers,*'  of  tboee  issned  by  the  Surgeon-Genenil  of  the  Army,  and  of  Colonel 
WUliamsoii's  valuable  work  on  the  Barometer. 

The  office  is  indebted  to  the  courtesy  of  Professor  Henry,  the  distinguished  secretary 
of  the  Smithsonian  Institution,  for  permission  to  use  the  following  illustrations  of  the 
Howard  classification  of  clouds,  which  is  the  one  to  be  followed  by  all  observers. 


Paper  & 


REGULATIONS  AND  RULES  OF  THE    OFFICE    OF    THE    CHIEF   SIGNAL- 
OFFICER  OF  THE  ARMY. 

[Geoeral  Orders  Ko.  S8.| 

War  Depaiitment, 
Office  of  the  Chief  Signal-Officer, 

Wakkington,  D.  C,  September  1, 1873. 
The  followiog  reflations  and  roles,  relating  to  the  duties  of  commissioned  officers, 
enlisted  men,  and  civilian  employ^  at  this  office,  are  published  for  their  government, 
and  will  be  strictly  observed. 
By  order  of  the  Chief  Signal-Officer  of  the  Army. 

GARRKK  MALLERT, 
Copt  Fir$t  It^anlry,  Bvt  Lieut  Col,  U,  8,  A., 
Acting  SigtMU-Qfioer  and  A$$i$iant. 


GENERAL  REGULATIONa 
I.— DinsioK  OF  i>tmE8. 

The  officers  on  duty  at  this  office  are  classified  as,  1st,  commissioned  officers  of  the 
Army  and  acting  signal-officers  who  have  been  announced  in  orders  as  ''Assistants  to 
the  Chief  Signal-Officer  f  2d,  other  commissioned  officers  of  the  Army ;  and,  3d,  civil- 
ian assistants.    The  duties  of  the  office  will  be  divided  between  them  as  follows : 

1.  One  assistant  to  the  Chief  Signal-Officer  will  have  charge  of  the  orders,  records, 
and  general  correspondence  of  the  office,  critically  examining  all  papers  presented  to 
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bim  for  file,  and  reporting  upon  any  nregnlaiity.  He  will  also  bfwe  the  snperintend- 
eDce  of  euiistiueaU,  and  perform  tiuch  other  duties  as  may  bo  speeittUy  assigned  to 
him. 

2.  One  assistant  to  the  Chief  Signal-Officer  will  have  charge,  as  property  and  dis- 
bui-»iug  ofiicer,  of  uU  matters  pertaining  to  money  and  property,  (all  communications 
upon  which  subjects  will  be  "referred  to  him  for  action,)  together  with  such  duties  as 
may  be  specially  assigned  to  him. 

'6.  One  assistant  to  the  Chief  Si^al-Officer  will,  as  instructor,  have  charge  of  all 
matters  pertaining  to  the  instruction  of  the  signal-service  ^  the  Armv,  and,  in  addi- 
tion, as  '^Assistant  in  charge  of  stations,''  will  be  charged  with  the  general  supervi- 
sion of  the  observer-sergeants  upon  stations,  and  of  the  recelfpt,  record,  and  publick- 
tiou  of  the  weather-reports  at  this  office,  together  with  anch  duties  as  may  be  specially 
assigned  to  him. 

4.  The  preparation  of  the  current  ^'  Synopsis  and  Probabilities,''  and  of  the  official 
'  publications  in  relation  to  practical  meteorology,  including  the  *^  Weekly  Weather 

Chronicle,"  "  Monthly  Weather  Review,"  **  Daily  Bulletin.  Synopsis,  Probabilities,  and 
Facts,"  and  such  other  duties  as  are  related  thereto,  will  be  divided  between  several 
assistants  to  the  Chief  Signal-Officer  and  civilian  assistants^  in  accordance  with  a  ros- 
ter to  be  published  ixom  time  to  time  providing  in  advance  lor  the  specilied  period.  In 
the  absence  of  other  orders,  the  assistant,  who  at  any  time  may  be  relieved  from  the 
preparation  of  the  current  Synopsis  and  Probabilities,  will  take  charge  of  the  prepara- 
tion of  the  publications  above  referred  to. 

5.  One  officer  will  have  charge  of  the  instrument-room  and  the  examination,  com- 
parison, and  repair  of  instruments  therein,  together  with  such  duties  as  may  be  spe- 
cially assigned  to  him.  He  will  submit  a  written  report  to  the  Chief  Signal-Officer 
every  ten  days  on  the  condition  of  each  instrument,  whether  ita  record  is-aatisfactory 
as  a  standard ;  if  not,  to  what  extent  it  has  been  unreliable  in  its  indications,  with,  if 
possible,  a  statement  of  the  cause  and  suggestion  of  the  remedy.  His  duties  are  more 
fully  speciticd  uuder  a  separate  section  below. 

6.  Two  commiHMioned  officers  of  the  Army  and  acting  signal-officers  will  be  detailed 
as  iaspectors  of  stations.    Their  duties  are  fully  set  forth  in  a  separate  section  below. 

7.  The  assistants  to  the  Chief  Signal-Officer  mentioned  in  paraj^aphs  1  and  3  of  this 
section  wiU  be  peruiauent  members  of  the  board  convened  at  this  office  for  the  exami- 
nation of  applicants  for  enlistment  and  for  instruction  in  the  duties  of  assistant  to  an 
observer  on  station,  and  also  of  the  board  convened  for  the  examination  of  candidates 
for  promotion  to  the  grade  of  sergeant,  signal-service.  Commissioned  officers  of  the 
Army,  ot  her  than  1  hose  last  above  referred  to,  will,  as  oceaaion  requires,  be  detailed  to 
be  additional  members  of  each  of  these  boards. 

n.— Rules  pok  duty. 

The  following  rules  relating  to  the  dntiea  of  persoiia  ooiuieeted  with  the  office  will 
be  observed  by  them  :  ^  *     * 

1.  When  any  officer  or  assistant  at  this  officej  charged  with  any  regular  duty  or  work, 
may  be  relieved  therefrom,  either  permanently  or  temporarily,  he  will  formally  turn 
over  the  duty  or  worlc  to  the  officer  or  assistant  designated  to  receive  it,  and  will  direct 
the  clerks  and  enlisted  men,  who  have  been  serving  under  his  orders,  to  report  for  in- 
structions to  the  officer  or  assistant  who  relieyea  hmi,  whose  name  will  be  stated  in 
orders. 

'2.  Every  officer  and  assfptant  other  than  those  above  referred  to  in  section  I,  **  Division 
of  Duties,"  paragraphs  1,  ^,  and  H,  under  the  head  of  **  General  Regulation  "  in  this  order, 
will,  daily  at  10  a.  m./make  to  the  Chief  SignalOffloer  a  written  neport  of  th«  duty  on 
which  he  hmy  be  on  that  day  engaged,  with  the  number  of  clerks  and  csliMed  men 
employed  under  his  direction,  for  whidipurpMe  blank  fon^  will  be  furnished. 

3.  Every  officer  nifder  whose  immediate  orders  enlisted  men  or tnvilian  employes 
have  been  detaile<l  for  dtrtv,  ^tH,  en  every  Saturday,  make  to  tfife  Chief  Signal-Officer 
a  written  report,  stating  the  nattie  and  rank  of  all  men  on  duty>Hth  hiui,  the  date 
when  they  entered  upon  duty  at  this  office,  the  nature  of  their  resp<'cti^e  duties,  and 
the  changes  by  new  detail,  relief,  or  other  casualty  which  occurred  during  tbe  week, 
together  with  such  remarks  as  may  exhibit  the  conduct  and  work  of  the  men  reported 
np<m. 

4.  The  attention  of  all  persons  on  dnty  at  this  office  ^  again  directed  to  the  order  of 
the  Secretarj'  of  War,  dated  War  Department,  July  19,  1<?70,  as  follows : 

"All  officers  and  clerks  on  duty  fn  the  bureaus  of  the  War  Department  are  prohib- 
ited from  exhibiting  any  table,  statement,  or  paper  belonging  to  the  official  records,  or 
giving  any  information,  copy,  or  extract  from  the  same,  or  giving  any  information  re- 
specting the  bu«iue»*8  of  the  Dt- part  men  t  to  any  person  whatever,  not  on  duty  in  one  of 
the  offices  of  tbe  Department,  without  in  each  case  the  authority,  in  writing,  of  the 
chief  of  the  Bnrean  concerned.  A  rigid  compliance  with  this  order  will  be  enforced| 
to  prevent  improper  use  of  information  irregularly  obtained." 
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5.  In  CAse  of  tbe  ab^oe  of  commissioned  officers  or  enlisted  men  on  duty  at  this 
office,  on  account  of  illness,  a  certificate  to  that  effect  from  the  proper  medical  officer 
of  the  Army  in  this  city  must  be  furnished  without  delay,  by  comDiissiouecl  officers  to 
the  CJbie/  SigqaUOfficer,  and  by  enlisted  men  to  the  commissioned  officer  under  whose 
orders  they  are  Immediately  serving.  A  similar  certl^cate  from  a  practicing  physician 
wiUlie  furuishe<l  by.  civilian  assistants  to  the  Chief  Sigusl-Officer,  and  by  clerks  and 
other  civilimi  employ^  to  the  commissioned  officer  under  whose  orders  they  are  imme- 
diately serving. 

IIL— Ruufis  ooNCBRNma  office-rooms,  etc. 

The  fdftotfing  rules  will  be  strictly  observed  in  the  office-rooms  and  halls : 

1.  The  duties  of  this  office  do  not  admit  of  general  office-hours  being  defined,  which 
will,  in  the  several  divisions,  be  such  as  shall  l>e,  from  time  to  time,  established  by  the 
officer  in  immediate  charge.  As  concerns  the  pubUc,  the  office-hours  will  be  consid- 
ered as  between  9  a.  m.  and  3  p.  m.,  and  persons  nnconnectwl  with  the  office  will 
not  be  admitted  to  the  rooms  except  during  those  hours,  unless  accompanied  by  an  of- 
ficer. Visitors  will  not  be  received  in  the  instmment-room  before  12  ni.,  except  in 
cases  specially  designated. 

2.  The  office-rooms  must  not  be  used  as  visiting-rooms,  or  for  purposes  of  entertain- 
ment. '  f'ersons  VMitfng  the  office  are  expected  to  transact  their  business  as  promptly 
and  briefly  as  practicable.  •  * 

3.  The  rooms  occupied  exclusivly  by  clerks  and  enlisted  men  will  not  be  visited  bv 
any  persons  unconnected  with  theoffice,  except  for  some  Urgent  necessity  an#*w1tn 
the  8x>ecia1  permission  of  the  commissioned  officer  under  whose  ordm  th9  mtm  in  the 
room  to  which  admission  is  desiied  are  servin|^ 

4.  All  employ^  entering  or 'retiring  from  the  office  will  do  so  in  a  quiet  and  orderly 
manner. 

5.  Conversation  upon  any  other  subject  than  such  as  relates  directly  to  the  business* 
of  the  office  ;  giving  of  information,  unless  called  for  bv  the  proper  authority ;  writ- 
ing of  private  letters  and  readiug  of  newspapers  during  nours  of  duty,  are  strictly  pro- 
hibited. 

6.  All  conversatfon  necessary  to  the  proper  discharge  of  the  duties  of  the  office  will 
be  carried  on  in  a  low  tone  of  voice  j  and  all  unnecessary  noise,  either  in  the  rooms  or 
halls  of  the  office,  is  prohibited.  * 

7.  Messengers  in  passing  in  and  ont  of  the  rooms  and  fialls  will  do  so  as  nniotJy  as 
possible,  and  will  report  their  business  in  each  room,  at  all  times,  to  the  clerk  or  non- 
commissioned officer  in  charge,  or,  in  Us  absehce,  to  the  enlisted  man  in  temporary 
charge  of  the  room. 

8.  rfo  rooms  occnpied  by  either  commissioned  officers,  civil  employ^,  or  enlisted  men 
will  at  any  time  be  locked,  except  tihe  room  in  the  personal  charge  of  the  chief  clerk 
in  the  property-division  and  the  model-room,  which  two  rooms  shall  be  kept  locked, 
when  not  in  use,  and  the  keys  placnd  in  charge  of  the  watch-sergeant. 

9.  The  clerk  or  non-commissioned  officer  in  charge  of  a  room  will  be  held  responsible 
for  a  strict  observance  of  the  above  rules  by  all  employes  under  his  charge,  and  any 
violation  of  them  will  be  promptly  reported  by  him  to  the  commissioned  officer  under 
whose  orders  the  offender  may  be  serving. 

IV.— Correspondence  and  records. 

1.  All  communications  in  any-way  relating  to,  or  connnected  with,  the  business  of 
this  office,  should  be  addressed  to  the  Chief  Signal-Officer  of  the  Army  ;  and  any  com- 
munication in  any  way  relating  to  such  business,  received  by  a  military  or  civilian 
assistant,  or  any  other  person  connected  with  the  office,  without  such  address,  will  be 
regarded  by  him  as  official,  and  will  be  handed  to  the  assistant  having  charge  of  the 
records  and  general  correspondence,  that  it  may  bo  properly  entered  upon  the  books 
of  the  office  and  receive  attention. 

2.  All  papers  prepared  in  the  office,  or  compiled  from  the  data  belonging  to  it,  or  in 
the  prepamtion  of  which  its  facilities,  clerks,  books,  or  records  are  used,  are  the  prop- 
erty of  the  United  States,  are  subject  to  the  direction  of  the  Chief  Signal-Officer,  and 
will  be  made  of  record  by  presentation  to  the  assistant  in  charge  of  records,  except  in 
cases  where  the  Chief  Signal-Officer  may  specially  direct  their  submission  in  the  tirst 
instance  to  himself.  All  such  papers  will  be  kept  in  the  office  and  accessible  to 
proper  authority,  in  case  they  may  be  needed  in  the  absc^uce  of  any  officer  or  asssist- 
ant. 

3.  All  communications  from  this  office,  in  any  manner  relating  to  or  connected  with 
its  business,  will  either  be  written  in  the  name  of  the  Chief  Signal-Officer,  and  be  signed 
by  him,  or  will  set  forth  in  terms  that  they  are  written  by  his  direction,  and  will  in 
that  case  be  signed  by  the  officer  having  general  instructions  in  relation  to  them,  or 
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written  special  iDstmotions  in  the  particnlar  case.  Ko  snch  oDTDmnnication  will,  in 
any  case,  be  written  withont  the  direction  or  approTal  of  the  Chief  Signal-Officer  pre- 
Vionsly  obtained ;  nor  will  any  sach  be  sent  or  mailed  from  the  office  nntil  it  snail 
have  been  duly  entered  and  copied  on  the  office-books,  for  which  purpose  it  will  be 
presented  to  the  assistant  havin|r  charge  of  the  records  and  correspondence. 

4.  The  official  title  of  the  civilian  assistants  in  the  signal-service  is  ''Assistant  in 
the  office  of  the  Chief  Signal-Officer/'  or  abbreviated,  ''Assistant  O.  C.  S.  O.,''  which 
title,  in  case  of  sisnatnre,  will  be  written  after  the  name,  and  will  be  appended  to  all 
official  papers.  All  papers  so  officially  signed  will  be  handed  to  the  assistant  in  charge 
of  reoonls,  except  when  the  Chief  Sign^-Officer  may  spedally  direct  that  they  shalJ 
be  sabmitted  to  himself  in  person. 

5.  All  papers  or  writings  in  any  way  relating  to  the  duties  with  which  tlM  office  ie 
charged,  or  to  the  subject  of,  or  theories  concerning,  meteoroloj^  having  relation  tc 
those  duties,  prepared  by  any  person  in  any  way  employed  in  tms  office,  m  any  man- 
ner proposed  for  publication  or  likely  to  be  published,  must  be  formally  submitted  tc 
the  Chief  Signal -Officer^  tor  snch  disposition  as  h^  may  direct. 

The  mode  of  publication  of  any  deductions  or  theories  or  papers  of  any  description i 
to  have  in  any  way  or  by  any  construction  the  sanction  of  the  office,  has  already  been 


determined  upon,  and  the  annoyances  to  arise  through  deviation  from  the  plan  con- 
templated cannot  be  permitted. 

6.  The  writing-paper  of  this  office,  having  an  official  heading,  stamped  or  printed, 
will  not  be  used  for  communications  of  a  private  or  personal  nature,  and  when  sucl 
official  heading  is  used,  whether  stamped,  printed,  or  written,  the  communication  wil] 
be  considered  as  official,  attd  be  subject  to  the  provisions  of  the  above  paragraphs. 

7.  Neither  the  official  envelopes  of  the  office,  nor  the  official  postal  stamps  furnished 
to  it,  will  in  any  case  be  used  to  cover  any  but  strictly  official  communications,  written 
and  disposed  of  in  accordance  with  this  order. 

8.  Requests  for  the  use  of  any  filed  paper  will  be  made  to  the  assistant  in  char^  ol 
.  records,  who  will  provide  checks  for  its  return  to  file.    He  will  furnish  any  additional 

information  or  explanation  applied  for,  on  the  subject  of  this  section,  and  will  b< 
responsible  for  the  observance  of  its  provisions. 

9.  The  correspondence  and  official  papers  connected  with  the  dnties  of  property  an^ 
disbursing  officer,  and  those  connected  with  the  general  supervision  of  the  observer- 
sei^eants  upon  stations,  and  of  the  receipt,  record,  and  publication  of  the  daily  weather- 
reports  at  this  office,  are  not  included  in  the  provisions  of  the  above  paragraphs  1,  2 
and  3  of  this  section,  and  the  officers  designated  bv  paragraphs  2  and  3  of  section  I, 
'*  Division  of  Duties,''  under  the  head  of  "General  Regulations''  in  this  order,  will  bi 
responsible  therefor,  in  the  same  manner  as  Ima  hitherto  been  the  nsage  of  tne  office. 

10.  The  following  table  exhibits  the  papers,  reports,  &c.  connected  with  this  sec- 
tion to  be  submitted  by  the  Chief  Signal-Officer  of  the  Army  to  the  honorable  Secretar  ji 
of  War,  and  to  the  Aqjutant-Genexal,  War  Department: 
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V. — General  correspondence  and  record-rooms. 

These  rooms  are  in  immediate  charge  of  one  chief  clerk,  with  general  supervision. 

The  enlisted  men  employed  and  the  special  duties  assigned  to  each  are  as  follows: 

One  sergeant,  whose  duty  it  is  keep  a  correct  record  of  all  "letters  sent"  to  genera 
oorreeponaents,  and,  in  the  absence  of  the  chief  clerk,  to  assume  charge  of  the  rooms. 

One  enlisted  man  who  keeps  a  record  of  all  **  letters  sent"  to  observer-sergeants  ii 
charge  of  stations  and  '*  letters  received''  from  telegraph  companies;  one  in  charge  o 
"  letters  received "  from  general  correspondents ;  one  in  char^  of  **  letters  received 
from  observer-sergeants  and  from  those  corresponding  in  the  interests  of  agriculture 
one  in  charge  of  correspondence  (letters  "sent"  and  "received")  with  the  post  at  For 
Whipple,  Va.,  and  general  correspondence  relating  to  the  enlisted  men  of  the  service 
one  in  charge  of  an  order-book,  in  which  is  recorded  all  orders,  general  and  special 
Issued  by  direction  of  the  Chief  Signal-Officer ;  one  in  charge  of  the  reports  mentioned 
in  Section  IV  under  this  head,  the  charge  of  descriptive  book  of  enlisted  men,  mustei 
rolls,  recruiting-returns,  enlistment  and  other  papers  relating  directly  to  the  enlistee 
men  of  the  signal-service,  and  two  to  whom  is  assigned  the  miscellaneous  work  of  th 
rooms. 


RULES  FOR  THE  DIVISION  IN  CHARGE  OF  THE  PROPERTY  AND  DISBURfi 

ING  OFFICER. 

1.  Upon  the  clerk  in  charge  of  the  property -division  devolves  the  duty,  under  th 
direction  of  the  property-othcer,  of  the  immediate  supervision  and  examination  of  al 
bills  against  the  central  office  and  the  various  stations  of  observation,  the  preparatioi 
of  such  bills  for  vouchers  and  money -accounts  of  the  office  and  the  corresiwudene 
pertaining  thereto,  and  the  prompt  rendition  of  all  reports  and  papers  which  thi 
branch  is  called  upon  to  make  at  the  time  designated  for  such  reports,  and  for  th 
proper  record  and  care  of  all  papers  sent  to  him  u>r  action  or  file. 

He  is  to  hold,  under  the  authority  of  the  property-officer,  (he  sergeant  appointed  fo 
the  purpose  responsible  for  the  proper  discipline  of  the  men  and  the  neatness  of  th 
rooms  and  desks  occupied  by  them,  and  the  strict  performance  of  all  the  duties  requires 
therein,  conformably  to  the  rules  and  regulations  displayed  in  said  rooais. 

A  daily  record  of  the  time  of  arrival  and  departure  of  each  man  is  to  be  kept  am 
rendered  on  Saturday  of  each  week  to  the  pro|)ert ^--officer,  accounting  strictly  for  al 
tardiness  or  omissions  to  n^port  during  the  period  tor  which  the  roster  is  made. 

2.  All  letters,  communications,  vouchers,  and  other  papers  or  indorsements  receivec 
at,  sent  from,  or  forwarded  through,  this  office  for  official  action  relating  to  the  mono; 
or  property  in  charge  of  this  office  ^ill  be  placed  on  record  in  the  office-books,  an< 
the  action  upon  them  carefully  noted. 

To  insure  the  prompt  and  accurate  performance  of  the  work,  it  Is  assigned  in  poi 
tious,  under  the  immediate  direction  of  the  clerk  in  charge,  substantially  as  follows : 

One  man  has  the  care  of  the  writing  and  recording  the  miscellaneous  letters  sout>  h 
which  are  kept  copies  of  all  letters  emanating  from  this  division  ;  one  man  is  in  charg 
of  the  "  letters-received  bo'ik,"  containing  a  svnopsis  of  all  letters  received ;  on 
man  has  the  keeping  of  the  "returns  of  signal-property  "  from  the  military  post 
throughout  the  country,  the  examination  of  those  returns  and  the  entry  in  a  di»tinc 
set  of  letter-books  of  all  correspondence  upon  the  subject  of  property-returns,  botl 
sent  and  received ;  one  man  is  in  charge  of  the  pioperty-accouut  with  the  obscrven 
whose  duty  it  is  to  keep  a  reconl  of  all  property  sent  from  the  office  against  the  pa^; 
to  whom  it  is  sent,  invoicing  the  property  to  the  observers  in  charge  of  the  station! 
and  the  examination  and  correction  of  the  reports  of  property,  which  are  required  to  b 
sent  in  promptly  at  the  expiration  of  each  quarter  by  them  ;  one  man  has  the  prepara 
tion  of  all  vouchers  for  ab^^tracts,  of  makiug  up  tlie  abstracts  and  accouuts-curreu 
and  the  property  returns,  with  an  assistant  to  assist  in  comparing  them,  as  made  n\ 
before  they  are  transmitted  to  the  accounting  officers  of  the  Trwisury  Department 
one  man  is  employed  in  preparing  names  and  subject- indexes  for  the  "  letters  sent 
and  "received  "  books;  one  man  has  the  copying  of  all  the  money-papers  of  the  di« 
bursing-offlcer  in  the  office-books,  in  which  are  kept  a  verbatim  copy  ot  each  vouchei 
abstract,  and  account-curreut,  and  any  papt-r  accompanying  the  same. 

One  sergeant,  with  a  cor|)s  of  assistants,  has  charge  of  the  preparation  of  vouchet 
for  settlement  of  all  ac430unts  against  the  office,  and  is  responsible  for  the  proper  kee( 
ing  of  all  records  of  disbursements  of  money  on  vouchers,  together  with  the  settlemen 
of  the  pay  and  commutations  of  the  men  serving  on  stations  and  in  this  office. 

The  rece.iviug,  nnpacking,  packing,  and  sh*ppiug  of  goods  is  in  charge  of  a  sergeant 
with  a  number  of  assistautH,  whose  duty  it  is  to  designate  what  portion  of  the  work  i 
to  be  done  by  each,  and  to  see  that  it  is  properly  performed. 

The  duty  of  pn^paring  matter  for  the  mails  is  assigned  to  one  man,  who  is  appointe 
under  special  orders  of  this  office,  whose  duty  it  is  to  take  ohaige  of,  and  account  t 
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tbe  property  and  didbnrsing  officer  for^  the  postage-stamps  and  stamped  envelopea 
svbicb  may  be  placed  in  his  bands  for  that  purpose. 

To  economize  time  aud  labor  a  letter-balauce  is  placed  in  each  important  room  ;  so 
bbat,  when  a  letter  is  sealed  or  a  package  made  up,  tbe  party  making  it  up  may  im- 
medi^ely  weigh  it  and  mark  in  pencil  upon  it  the  weight  thereof.  At  1,  2,  and  3  p.  m. 
aach  day  these  packages  will  be  sent  to  the  stamping-clerk,  who  will  then  only  have  to 
iffix  the  appropriate  stamps  according  to  the  weight. 

It  is  positively  directed  that  no  official  stamp  shall  be  used  for  private  mail-matter. 

The  machine-shop  is  in  charge  of  a  private  with  assistants.  The  man  in  charge  is 
tield  accountable  for  tbe  care  and  proper  keeping  of  all  machines,  tools,  &q, 

Tbe  library  is  in  charge  of  one  man  as  librarian,  who  is  required  to  keep  record  6f 
the  books  coming  in  and  taken  out ;  is  accountable  for  their  proper  distribution  in  the 
cases,  and  the  keeping  up  of  the  library  catalogue.  Any  person  taking  a  book  from 
the  library  will  leave  with  the  librarian  his  name  and  the  title  of  the  book  taken.  No 
book  so  taken  will  be  loaned  to  any  person  not  connected  with  this  office. 

3.  Employ^  will  be  at  their  desks  at  9  o^clock  a.  m.,  and  will  confine  themselves  to 
their  respective  duties  until  3  p.  m.,  except  15  minutes  between  12  and  1  o'clock,  which 
will  be  allowed  for  lunch. 

The  keys  of  all  desks  will  be  deposited  at  the  close  of  each  day  with  the  clerk  in 
charge  of  the  room  or  in  a  place  known  to  him. 

All  desks  must  be  equipped  with  a  sufficient  supply  of  stationery,  so  as  to  obviate 
all  necessity  for  one  man  calling  on  another  for  it. 

A  rigid  enforcement  of  the  foregoing  will  be  exacted,  and  all  deviations  reported  to 
the  propert'^  and  disbursing  officer.     / 

4.  No  enlisted  man  of  tbe  signal-service  will  be  allowed  to  sell  or  otherwise  dispose 
of  any  portion  of  his  pay  accounts,  (vouchers  tor  pay  and  commutation,)  nor  wiu  he 
be  permitted  to  draw,  (or  give  orders,)  upon  this  office,  or  any  of  the  offices  connected 
therewith,  without  special  authority. 

5.  Theibllowing  reports  from  this  division  are  submitted  by  the  Chief  Signal-Officer 
of  the  Army  to  the  honorable  the  Secretary  of  War  at  the  dates  and  under  the  authori- 
ties set  opposite  each : 


Nature  of  documents. 
• 


By  what  authority  called  for. 


When  to  be  sub- 
mitted. 


1.  A  statement  of  contracts  entered  into  during 
the  year  previous. 

2.  A  statement  showing  military  appropriations, 
with  the  expenditure  and  balance  unexpended 
at  the  end  of  the  year ;  with  an  estimate  of 
probable  demands  on  such  balance. 

3.  A  statement  of  all  raonoys  expended  by  War 
Department  disbursing  officers  during  the  year. 

t.  The  name  of  clerks  aud  all  persons  employed, 
salaries,  Stc.,  during  the  year  or  any  part  thereof. 

5.  An  inventory  of  property  belon^g  to  the 
T7nite<l  States  in  the  public  buildings  and 
grounds  occupied  in  the  District  of  Columbia. 


Act  approved  April  21. 1808.  (Stat- 
utes at  Large,  vol.  2,  p.  4b5.) 

Act  approved  May  1.  1829,  (Stat- 
utes at  Large,  voL  3,  p.  567.) 


Act   approved   August  S8,  1642, 
'  (Statutes  at  Large,  voL  5,  p.  527.) 
Act   approved   August  26,  1842, 
(Statutes  at  Largo,  vol.  5,  p.  525.) 
Act  approved  July  15, 1870,  (Stat- 
utes at  Large,  voL  16,  p.  364.) 


iSarly  in  January 
of  each  year. 
Early  in  Pebra- 
ary  of  each  year. 

In   January   of 
each  year. 
In  January. 

December  1, 


6.  The  property  and  disbursing  officer  is  required  to  make  the  following  returns  of 
property  and  money  to  the  officers  named,  periodically  as  below : 


Nature  of  account. 

To  whom  made. 

Period. 

Returns  of  signal  equipments  and  stores 

Chief  Signal-Officer 

Do. 

Retncns  of  equipments  and  stores  belonging  to 

*•  Observation  and  reports  of  storms,"  &o. 
Returns  of  quartermaster's  stores 

do 

Do. 

Returns  of  clothing,  camp  and  garrison  equipage. 
Returns  of  ordnance - 

do 

Do. 

Chief  of  Ordnance 

Do 

Retumti  of  medical  stores 

Surgeon-C^eneral 

Januarys  July. 
Monthly. 

Accuunt-cnrrent,  abstract  A,  purchases,  abstract 

Third  Auditor 

B.  expenditures,  vouchers  to  abstracts  A  and  B. 

..  •                  _    ._   _ 

7.  The  seyeral  varieties  of  the  weather-maps  will  be  sold  at  the  following  prices : 

Maps  in  one  color,  without  reports  or  isobaric  lines,  li  cents  each. 

Maps  in  two  colors,  without  reports  or  isobaric  lines,  2  cents  each. 

Maps  on  manifold  paper,  without  reports  or  lines,  in  books  of  100  each,  $2.75  per 
book. 

Maps  in  one  color,  with  current  reports,  and  isobars,  2  cents  each. 

Maps  in  two  colors,  with  current  reports,  isobaric  and  isothermal  lines,  3  cents  each. 

Postage  on  each  map  one  cent  additional,  except  the  manifold  ones,  on  which  it  will 
be  28  cents  per  hundred. 
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The  pnblioations  other  than  maps  will  be  supplied  until  farther  notice  upon  the  re- 
ceipt oi  the  amount  of  postage  oo  each,  as  follows : 

Annual  report 24  cents. 

Circular  ou  the  Practical  Use  of  Meteorological  Reports  and  Weather-Maps. .  10  cents. 

Monthly  Weather  Review l^nt. 

Weekly  Chronicle 1  cent. 

All  remittances,  in  payment  of  subscriptions  to,  or  for  the  purchase  of,  maps,  or  in 
payment  of  liostage  on  maps  or  other  publications  of  the  office,  made  by  draft  or  post- 
office  money-order,  must  be  made  payable  to  the  property  and  disbursing  officer  of  the 
office. 

8.  Quarterly  alloivance  of  stationeryy  formSj  ^c,  for  each  staiion, 

1  daily  journal.  100  record-sheets  for  self-registering  in- 

1  daily  record  of  observation.  strument. 

1  record  of  bulletins.  300  circuit  blanks. 

I  record  of  letters  sent.  1, 000  Forms  No.  2. 

1  record  of  letters  received.  1,600  Forms  No.  3. 
3  original  records  of  observations.  50  Forms  No.  4. 
6  pen-holders.                                            .      600  Forms  No.  5. 

72  pens.  500  Forms  No.  7. 

6  lead-pencils.  1, 000  Forms  No.  8—"  maps.'' 

2  India  rubber,  pieces  of.  1, 000  Forms  No.  15. 
1  red  tape,  spool  of.  25  Forms  No.  19. 
1  sponge,  piece  of.  .  25  Forms  No.  20. 
1  red  ink,  bottle  ofc  10  Forms  No.  21. 

1  black  ink,  bottle  of.  25  Forms  No.  22  A. 

1  mucilage,  bottle  of.  25  Forms  No.  22  B. 

1  sealing-wax,  stick  of.  25  Forms  No.  23. 

3  letter-paper,  quires  of.  25  Forms  No.  24. 

1  note-paper,  quire  ot  25  Forms  No.  25. 

2  cap-paper,  quires  of.  100  Forms  No.  26. 

1  envelope-paper,  quire  of,  25  Forms  No.  28. 
200  envelopes,  official                                         30  Forms  No.  30. 

.'SO  envelopes,  small.  50  Forms  No.  31.  , 

50  carbon-paper,  sheets  of.  25  Forms  B. 

2  blotting-paper,  sheets  of.  25  Forms  A. 

List  of  gtaiiomryf  formSf  4'€-i  ^^^  ^  <^  station  tthen  established, 

1  Guyot's  Meteorological  Tables,  copy.  1  black  ink,  bottle  of. 

1  Loomis  on  Meteorology,  copy.  2  red  tape,  spools  of. 

1  Smithsonian  Directions  for  Meteorologl-        1  sealing-wax,  stick  of.  * 

cal  Observations,  copy.  1  sponge-cup. 

1  Manual  of  Signals,  copy.  1  sponge,  piece  of. 

1  Sailor's  Horn  Book,  copy.  10  letter-paper,  quires  of. 
1  Manualof  Military  Telegraphy,  copy.  6  note-paper,  quires  of. 

1  Record  of  Signals,  copy.  10  cap-paper,  quires  of. 
1  Annual  Report  C.  8.  O.,  copy.  1  envelope-paper,  quire  of. 

1  postage  mem.  book.  300  enveloi>es,  official. 

1  cipher  book.  150  envelopes,  small. 

2  cipher  cards,  sets  of.  40  carbon-paper,  sheets  of. 
1  daily  Journal.  3  blotting-paper,  sheets  of. 

1  daily  record  of  observations.  100  record-sheets  for  self-registering  in- 

1  record  of  bulletins.  strument. 

1  record  of  letters  sent  12  meteorological  charts,  Forms  16. 

1  record  of  letters  received.  600  Forms  No.  2. 

3  original  records  of  observations.  1,000  Forms  No.  .3. 
1  inRtructions  to  observer-sergeants.  100  Fonns  No.  4. 
1  inkstand.  bOO  Forms  No.  5. 
6  pen-holders.  500  Forms  No.  7. 

72  i>ens.  1, 000  Forms  No.  15. 

6  lead-pencils.  20  Forms  No.  19. 

1  ruler.  10  Forms  No.  21. 

1  eraser.  20  Forms  No.  22  A. 

I  imper-folder.  20  Forms  No.  22  B. 

1  mucilage,  bottle  of.  20  Forms  No.  23. 

2  India  rubber,  pieces  ot  20  Forms  No.  24. 
1  calendar.  50  Forms  No.  25. 

1  pen -rack.  30  Forme  A. 

2  red  ink,  bottles  of.  60  Forms  B. 

The  above  amounts  vary  with  the  size  of  stations^the  average  being  taken. 
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lULES  FOB  THE  DIVISION  OF  THE  RECEIPT,  RECORD,  AND  PUBLICATION 
OF  WEATHER-REPORTS. 

^  L— Observer's  room. 

DAT-OBSERVERS. 

Offioe-hawra  from  8.15  a.  m.  to  3|>.  m. 

1.  The  observer  in  charge  of  station  will  have  immediate  supervision  of  the  exam- 
aation  and  filing  of  mail  reports  from  the  several  siffnal-statioos,  of  the  correspondence 
7ith  these  stations  on  matters  of  routine  duty,  and  of  all  observers  and  assistants  on 
tation  duty  m  this  office.  He  will  be  hold  responsible  for  the  proper  discipline  of  the 
aen,  and  the 'cleanliness  of  the  several  rooms  used  for  station  purposes,  and  for  the 
proper  performance  of  all  duty  done  therein.  He  will  keep  a  daily  record  of  the  time 
>{  arrival  and  departure  of  each  man  under  his  charge,  and  on  Saturday  of  each  week 
ender  a  return  or  the  same  to  the  officer  in  charge  of  st<atious,  accountiug  properly  for 
dl  delays  or  &ilures  to  report  during  the  week.  He  will  report  on  Form  §4  wie  num- 
ber of  maps^  weather  ana  post-office  bulletins  issued  each  week,  classifying  them  ac- 
cording to  time  of  issue,  and  see  that  the  entries  in  the  daily  record  are  promptly  and 
»roperTy  made.  He  will  make  out  the  monthly  meteorological  chart  and  the  monthly 
[leans  on  Form  22.  He  will  be  responsible  for  the  proper  and  punctual  mailing  of  all 
natter  ordered  to  be  sent  by  mail  from  the  titation-room,  and  will  attend  to  the  ship- 
nent  of  all  anemometers  and  self-registering  attachments  issued  to  the  several  stations, 
md  to  such  other  duties  of  a  general  nature  as  may  be  assigned  to  him  from  time  to 
lime.  To  secure  the  prompt  performance  of  office-work,  it  will  be  distributed  under 
lis  direction  substantially  as  follows :  One  man  in  charge  of  correspondence  and 
general  clerict^  work  ;  one  man  in  charge  of  the  special-bulletin  book,  in  which  all  re- 
ports are  copied  from  the  Forms  4  received  by  mail  from  the  several  stations  of  obser- 
'^ation.  This  man  must  be  an  instructed  observer,  and  he  will  also  make  and  record  all 
he  regular  observations  taken  between  the  hours  of  8  a.  m.  and  3  p.  m.  One  man  for 
rener^  duty,  such  as  briefing,  indexing,  and  filing  station  reports,  cop^^ lug  records,  &«. 
)ne  man  charged  with  the  £ity  of  changing  the  large  weather-map  in  hall  of  office,  * 
iling  and  distributing  printed  weather-maps  in  the  office,  and  enveloping  those  sent 
•nt  by  mail. 

1.  A  correct  list  will  be  kept  by  the  observer  of  all  persons  and  institutions  supplied 
nth  maps,  bulletins,  Montnly  Weather  Reviews,  and  Weekly  Weather  Chronicles  as 
aailed  therefrom,  with  the  local  address  of  each.  He  will  also  keep  a  complete  list  of 
ffices  famished  with  the  printed  Synopsis  and  Probabilities,  with  the  names  of  the 
everal  distributing  centers  from  which  they  are  Supplied. 

3.  In  addition  to  the  regular-station  records,  the  following  will  be  kept  in  suitable 
orm  for  convenient  reference : 

All  extracts  from  logs  of  vessels  received,  with  name  of  each  vessel  and  party  from 
rhom  received. 

Cautionary-signal  record,  as  specially  reported  by  the  observers. 

Location  of  the  signal-officov  at  each  station,  with  position  and  elevation  of  the 
everal  instruments. 

Bench-marks  at  the  various  river-stations,  with  changes  in  same  when  made  at  any 
ime. 

All  marine  records  received,  with  name  of  vessel  and  party  from  whom  received. 

All  casual  reports  and.  meteorological  memoranda  received  fix)m  voluntary  corre- 
pondents  and  sent  to  the  observer's  room  for  file. 

Time  of  receiving  poet-office  bulletins  at  the  various  offices. 

The  daily  ioumal  will  be  carefully  and  fully  kept  up. 

4.  All  worK  must  be  promptly  done  and  not  be  allowed  to  accumulate  from  day  to 
a>y ;  all  station-reports  will  be  carefully  examined  and  compared,  and  when  errors  are 
[>und,  the  observer  at  fault  will  be  notified  immediately,  in  order  that  the  proper  cor- 
ection  may  be  made  as  soon  as  possible. 

5.  On  the  first  day  of  each  month  the  observer  in  charge  will  examine  the  check- 
ook  of  reports,  and  call  upon  all  delinquents  for  such  as  have  not  been  received  at 
bat  date,  if  sufficient  time  has  elapsed  for  their  receipt  by  mail. 

6.  Smoking  will  not  be  allowed  in  any  ot  the  office-rooms. 

7.  The  records  in  charge  of  the  observer  wiU  not  be  taken  out  of  the  room  in  which 
hey  are  habitually  kept,  without  the  authority  of  the  Chief  Signal-Officer. 

8.  The  regular-bulletin  book  for  each  month,  when  filled,  will  be  deposited  in  the 
ffice  library  for  safe-keeping  and  convenience  of  access. 

9.  On  the  first  of  January,  April,  July,  and  October,  respectively,  of  each  year,  the 
lie  copies  of  the  printed  weather-map  will  be  counted  out  in  quarterly  volumes  by  the 
bserver,  and  turned  over  to  the  property-officer  for  binding. 

10.  One  observer- sergeant  and  two  assistants  will  be  charged  with  the  translation 
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and  record  of  the  momiDg  telegraphic  reports.  The  observer  will  translate  the  reportsi 
rapidly  as  they  are  received  from  the  telegraph-room :  one  assistant  will  enter  ttie  i 
ports,  as  translated  on  Form  3^  making  the  required  namber  of  manifold  copies,  and  w 
nil  up  the  columns  of  barometric  and  thermometric  changes  during  such  intervals  as  occi 
in  the  receipt  of  reports.  The  second  assistant  will  write  three  copies  of  the  translate 
reports  on  manifold  paper  for  distribution  as  follows :  One  for  use  of  the  officer  makii 
out  the  Probabilities;  one  for  use  of  assistant  in  changing  the  large  weather-map 
hall  of  building ;  and  one  for  use  in  printing-office,  and  such  additional  copies  as  nu 
be  ordered  from  time  to  time.  These  translations  will  be  distributed  promptly  by  tl 
messenger  charged  with  their  delivery,  and  each  sheet  must  show  the  time  of  the  tii 
and  last  entries  upon  it.  If  there  should  be  any  delay  in  the  receipt  of  reports  wh< 
a  i^eet  is  partly  filled,  it  will  not  be  held  for  completion,  but  will  be  torn  out  at  oa 
and  sent  to  the  parties  for  whom  it  is  prepared,  in  order  that  their  work  may  not  \ 
delayed  bv  any  fault  in  this  office. 

11.  BacK  reports  will  not  be  entered  in  Form  3,  but  will  be  translated  as  receive 
and  manifold  copies  made  and  distributed  in  the  same  manner  as  current  ones.  Thi 
will  be  copied  into  the  bulletin-book  in  red  ink  under  the  proper  date. 

12.  The  observer  in  charge  of  the  translation  of  reports  "^ill  be  responsible  for  thi 
prompt  and  correct  entry  in  the  bulletin -book,  and  will  see  that  such  entry  is  nuv 
before  the  expiration  of  the  regular  office-hours  each  day. 

13.  The  morning  bulletins  will  be  torn  out  at  10.30  a,  m..  or  upon  notification  fro 
the  telegraph-room  that  the  circuit*  are  closed,  except  cto  Sundays,  when  the  time  mi 
be  extended,  in  case  of  necessity,  to  11  a.  m.  At  ten  minutes  before  10  o'clock  em 
day,  one  copy  of  the  bulletin,  as  written  tip  to  that  time,  will  be  torn  out  and  8ei 
promptly  by  messenger  to  the  printing-room.  If  the  reports  are  not  all  entered  by  tl 
time,  another  copy  will  be  sent  to  the  printer  as  soon  as  they  are  received,  and  tJ 
bulletin  completed.  One  copy  of  the  complete  bulletin  will  also  be  posted  in  the  ball 
the  office,  and  all  those  for  local  distribution  by  messenger  will  be  sent  to  the  officer 
charge  of  stations.  Those  for  foreign  correspondents  will  be  kept  with  the  aft< 
noon  and  midnight  bulletins,  and  mailed  in  packages  semi-monthly  to  the  proper  a 
dress.  Those  for  distribution  by  mail  in  this  country  will  be  properly  addressed  ai 
mailed  with  the  re^ar  office-mail  daily. 

14.  The  observer  in  charge  will  make  out  a  list  of  telegraphic  errors  at  each  repoi 
and  send  it  to  the  officer  in  charge  of  stations,  with  the  copies  of  the  bulletin  inteodi 
for  his  use. 

NIGHT-OBSERVEBfi. — FIRST  REUBF. 

15.  The  observer  in  charge  of  this  relief,  with  one  assistant,  will  report  prompt 
each  day  at  4  p.  m.  and  remain  until  12  p.  m.,  or  until  relieved  by  the  sergeant 
charge  of  the  second  relief. 

16.  The  assistant  charged  with  the  special  duty  of  writing  the  manifold  copies  i 
use  of  the  Probability  and  printing  rooms  will  report  at  5  p.  m.,  and  remain  until  iJ 
Synopsis  and  Probabilities  are  ready  for  issue  when  he  will  distribute  the  copies  amoi 
the  Associated  Press  agents  authorized  to  receive  them.  He  will  return  to  the  office 
11.15  p.  m.,  and  remain  until  the  midnight  Probabilities  are  ready  for  issue,  wbeni 
will  distribute  copies  of  the  same  as  follows :  One  copy  to  Daily  Chronicle,  one  to  Nation 
Republican,  one  to  New  York  Associated  Press,  and  one  to  the  American  Press  A« 
ciation.  and  such  other  places  as  may  be  designated  from  time  to  time. 

17.  The  time  of  receiving  the  midnight  copy  for  distribution  will  be  noted  on  ti 
«  proper  form,  and  also  the  time  of  its  delivery  to  the  press  agent.    The  utmost  dispat 

muHt  be  used  by  the  assistant  in  performing  this  part  of  his  duty. 

18.  The  observer  will  be  respousible  for  all  observations  made  during  his  toor 
doty,  for  the  discipline  of  all  enlisted  men  and  all  messengers  then  on  duty  in  tl 
buildings,  except  those  in  the  t«legraph-room,  and,  in  his  capacity  as  watch-sergwu] 
for  the  safety  of  the  buildings  andthe  public  proj)ei*ty  thert^n.  He  will  trauslat**  tl 
afternoon  reports  as  received,  and  his  assistant  will  writ-e  the  bulletins  as  the  reput 
are  translated,  making  the  changes  iu  the  barometer  and  thermometer  at  such  tim 
during  the  work  as  there  may  bo  delay  in  the  receipt  of  reports.  The  bulletin-l»o* 
will  be  properly  and  promptly  filled  under  the  su[)ervi8ioit  of  the  observer,  and  t 
back  i-eports  entered  in  red  ink  under  their  proper  dates.  River-reports  will  l>«'  *' 
tered  and  the  changes  recorded  in  the  special-bulletin  Iwok  provided  for  this  purp**^ 
The  manifold  copy  of  reports  for  the  otnoer  iu  charge  of  the  Probabilities  w  ill  U'  •»?' 
to  his  room  as  fast  as  each  sheet  is  translated,  and  if  any  delay  occurs  iu  receiving  tJ 
1  extorts,  all  on  hand  at  the  time  of  such  delay  will  be  sent  down  without  maitii 
for  enough  to  fill  the  sheet. 

19.  The  large  weather-map  for  displaying  the  afternoon  reports  will  be  chantf***!  nr 
nlarly  by  7.45  p.  ni.,  and  the  same  care  taken  of  the  symbols  and  tagH  as  prescritM^l  1< 
those  used  on  the  other  two  maps.  One  copy  of  the  bulletin  will  be  |MMtte<l  iu  tl 
office-hall  as  hociu  as  completed,  and  one  copy  for  the  officer  in  charge  of  stations,  ai 
one  lor  the  printing-room,  placed  in  their  proper  envelopes,  and  retained  for  deliveJ 
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the  next  morning  with  the  midnight  halletins.    All  other  copies  will  be  left  on  the 
desk  of  the  observer  in  charge  of  the  station  for  proper  distribatiou  next  day. 

20.  All  nine  o'clock  reports  received  by  telegraph  will  be  entered  in  the  bulletin- 
book  provided  for  that  purpose,  and  a  copy  of  them  sent  to  the  Probability-room. 

21.  All  time  not  required  for  the  performance  of  regular  station -duties  will  be  occu- 
pied in  addressing  euveloxies  from  lists  furnished  by  the  sergeant  in  charge  of  station, 
and  especial  care  must  be  taken  to  write  the  addresses  plainly  and  distinctly. 

22.  All  reports  received  before  midnight  will  be  translated,  dlstribnted,  and  recorded 
promptly. 

23.  The  observer  in  charge  will  keep  a  record  of  the  time  at  which  each  man  reports 
for  duty,  and  will  turn  over  this  record  on  Saturday  of  each  week  to  the  sergeant  in 
charge  of  station. 

24.  Smoking  will  not  be  allowed  in  the  office  during  the  hours  of  duty. 

NIGHT-OBSKRVKRS.— SECOND  RELDfiP. 

25.  The  observer  and  assistant  on  this  relief  will  be  on  duty  from  midnight  until  8 
a.  m.,  or  until  relieved  by  the  arrival  of  the  wat<5h-8ergeaut  in  charge  of  the  day  tour 
of  duty,  or  by  pi^oper  authority.  The  observer  will  take  charge  of  the  translation  of 
reports  promptly  on  time,  and  will  be  held  responsible  for  their  prompt  delivery  in  the 
Pix)bability-room  in  the  manner  already  prescribed  for  the  afternoon  report.  He  will 
translate  the  reports  as  received  from  the  telegraph-room,  while  one  assistiint  enters 
them  on  the  bulletin,  and 'the  other  makes  the  manifold  copies  for  the  Probability- 
room. 

26.  After  the  reports  are  all  received  and  translated  they  will  be  entered  in  the  bul- 
letin-book, all  back  dates  being  entered  in  red  ink  in  their  proper  places. 

27.  One  copy  of  the  bulletin  will  be  posted  on  the  bulletin-board  in  the  office-hall, 
and  one  for  the  officer  in  charge  of  station  and  one  for  the  printing-room  will  be  put 
in  the  same  envelopes  with  the  copies  of  the  afternoon  bulletins  remaining,  and 
placed,  with  the  other  copies  made,  upon  the  desk  of  the  sergeant  in  charge  of  station, 
or  in  such  other  place  as  he  may  designate. 

28.  The  large  weather-map  of  the  midnight  reports  in  the  office-haU  will  be  prompt- 

Land    properly  changed,  and  the  same  care  taken  with  symbols  and  tags  as  pre- 
ribed  for  the  other  two  maps. 

29.  During  the  receipt  of  the  midnight  reports,  the  manifold  copy  for  the  Probability- 
room  will  not  be  delaj  ed  at  any  time  over  one  miuute. 

30.  In  addition  to  the  work  of  translating  and  recording  reports,  the  observer  will 
see  that  the  envelopes  used  in  distributing  the  post-office  copies  of  the  printed  Synop- 
ses and  Probabilities  are  plainly  addressed,  and  that  the  inclosures  ai-e  folded  and  sent  to 
the  post-office  in  time  for  the  earliest  morning  mail  that  leaves  theicity.  He  will 
also  assist  the  printer  in  reading  the  proof  of  the  Synopses  ariTl  Probabilities  whenever 
notitied  that  it  is  ready.  The  assistant  who  carries  them  to  the  post-office  may  then 
be  excused  from  duty  for  the  remainder  of  the  night,  except  on  Saturday  nights,  when 
the  post-office  bnlletins  not  being  printed  he  will  remain  during  thefhll  hours  of  duty. 
The  observer  in  charge  of  its  relief  will  be  held  responsible  as  watch-sergeant  for  the 
safe-keeping  of  the  buildings  and  property  connected  with  the  office,  and  for  the  disci- 
pline of  the  enlisted  men  on  duty  with  him  or  in  the  buildings  at  the  hours  when  he 
is  in  charge.  He  will  be  governed,  in  case  of  fire,  and  in  reference  to  the  supervision 
of  the  watchman,  by  the  geueral  instructions  that  follow. 

31.  Smoking  will  not  l^  allowed  in  the  office-room  during  the  hours  of  duty. 

« 

GENERAL  INSTRUCTIONS. 

32.  Each  observer  in  charge  of  a  relief  will  assure  himself,  by  personal  inspection, 
when  going  on  duty,  that  the  fire-extiugui»hers,  fire-buckets,  and  axes  are  in  their 
proper  places,  and  ready  for  immediate  use.  He  will  see  that  all  the  men  on  duty  during 
bis  tour  are  carefulljr  instructed  how  to  act  in  case  ot  fire,  and  will,  in  the  event  of  such  an 
occurrence,  immediately  send  a  messenger  t-o  notify  the  nearest  officer  connected  with 
the  office  of  the  fact.  If  the  fire,  when  discovered,  is  of  such  extent  that  it  cannot  be  ex- 
tinguished by  the  means  available  in  the  office,  the  alarm  will  be  turned  on  from  the 
box  (No.  68)  attached  to  the  building,  and  every  possible  precaution  taken  to  subdue 
the  flames  before  the  arrival  of  the  engines.  If  the  fire  should  get  so  far  under  head- 
way that  the  destruction  of  the  building  is  to  be  feared,  prompt  measures  will  be  taken 
to  remove  to  some  place  of  security  as  much  public  property  as  possible,  but  especially 
the  office-records  and  meteorological  data.  To  enable  this  to  be  done  intelligently, 
and  without  loss  of  time,  the  observers  in  charge  of  both  night-reliefs  will  in  ibrm  them- 
selves as  to  the  location  of  these  records  and  documents  in  order  that  access  may  be 
hatl  to  them  in  case  of  necessity  with  the  least  ])Ossible  delay.  A  duplicate  key  to  the 
fire-alarm  box  will  be  intrusted  to  the  night-watchman  who  ^oes  on  duty  at  6  p.  m. 
daily,  and  will  be  transferred  by  him  to  h&  successor  at  midnight.    The  key  to  the 
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watch-clock  will  be  given  to  the  watchman  once  every  hoar,  to  enable  him  to  make  his 
regular  round  of  duty,  and  will  be  reclaimed  from  him  after  each  round.  If  the  watch- 
man fails  to  apply  for  the  watch-key  fifteen  minutes  before  any  hour  during  his  tour  of 
duty,  the  ol^server  will  ascertain  at  once  the  cause  of  delay,  and  take  proper  measures 
to  prevent  its  repetition. 

33.  The  duplicate  key  to  the  fire-alarm  box  and  the  key  to  the  watch-clock  will  be 
left  each  morning  on  the  desk  of  the  officer  in  charge  of  stations. 

34.  In  changing  the  large  weather-maps,  two  sets  of  tags  will  be  provided,  to  be  used 
alternately.  When  one  set  is  taken  off,  the  pencil-marks  upon  the  several  tags  will  be 
removed  with  a  moistened  sponge,  the  tags  dried  and  kept  for  use  the  next  day.  Care 
must  be  taken  to  write  the  reports  accurately  upon  the  tags,  to  put  the  proper  weather- 
symbols  at  the  various  stations,  and  to  change  the  date  of  report  by  means  of  the  cal- 
endar over  each  map. 

35.  A  record  of  telegraphic  errors  noted  in  translating  will  be  kept  by  each  observer 
in  charge,  and  ir.closed  with  the  bulletin  for  the  officer  in  charge  of  stations,  to  whom 
report  will  also  be  made  of  all  errors  or  omissions  on  the  part  of  any  of  the  men  on 
duty  with  him. 

IL— Telbgrafh-room. 

1.  The  t^egraph-room  will  be  under  the  immediate  supervision  of  the  electrician  of 
the  signal-ofloce,  who  will  beheld  responsible  for  the  discipline  of  the  operators  and 
clerks  therein ;  for  the  proper  discharge  of  their  duties,  and  for  the  proper  record  and 
care  of  all  papers  and  reports  sent  to  him  for  action. 

2.  Office-hours  are  from  7.45  a.  m.  to  1.30  a.  m.,  or  until  the  midnight  report  is  dis- 
posed of,  and  the  caution — "  good-night" — seut. 

3.  The  electrician  will  so  arrange  his  workiug  force  that  at  least  one  operator  will  be 
present  for  duty  at  all  times  during  office-hours,  as  given  in  the  preceding  paragraph. 

4.  He  will  divide  the  working  hours  into  reliefs  of  as  nearly  equal  length  as  possible, 
and  have  the  operators  alternate  weekly  in  the  day  and  night  reliefisand  the  receipt  of 
signals  or  weather-reports. 

5.  He  will  receive  from  the  property  and  disbursing  officer  all  telegraph-bills  sent  to 
this  office  for  settlement,  and  after  carefully  and  promptly  auditing  the  same  will  re- 
turn them  with  suitable  remarks  to  that  officer. 

6.  The  general  duties  of  the  operators  will  be  substantially  as  follows : 

a.  Receive  and  transmit  all  weather-reports  and  messages,  including  the  Synopses 
and  Probabilities  sent  to  or  from  the  office. 

b.  Enter  all  reports  reived  on  the  regular  check-sheets,  and  all  telegrams  sent  aud 
received  in  the  books  of  "  telegrams  sent "  and  "  telegrams  received,"  respectively. 

c.  Keep  wire  record  during  receipt  of  reports,  and  also  record  of  special  weather- 
service. 

d.  Enter  all  check-sheets,  special  weather-records,  and  cautionary -signal  orders  in 
the  books  provided  for  these  respective  reoords. 

e.  File  wire  reports. 

/.  Prepare  list  of  stations  from  which  reports  are  missing  at  close  of  circuit. 

7.  The  general  duties  of  the  clerks  will  be  as  follows : 

a.  Examine  the  mail  copies  of  Form  5,  and  compare  them  with  the  telegraph  copies, 
noting  all  errors,  and  reporting  the  same  to  the  electrician. 

6.  Keep  a  record  of  the  receipt  of  all  mail  copies  of  Forms  2,  5, 19,  and  **  B,"  and  call 
on  the  proper  observers  for  any  missing  copies,  using  the  regular  letter  form  for  this 
purpose,  and  submitting  it  for  signature  and  entry  to  the  officer  in  charge  of  stations. 

c.  Examine  and  file  I^orms  *'  B  "  and  19,  noting  all  errors,  and  reporting  them  to  the 
electrician  for  the  proper  action. 

d.  Examine  and  compare  statements  of  circuit-work  performed  by  the  several  tele- 
graph companies  for  the  office,  and  report  all  discrepancies  or  errors  to  the  electiician. 

e.  Keep  record  in  proper  books  of  all  irregularities  discovered. 

/.  File  all  reports  in  their  proper  places  in  such  a  manner  that  any  one  of  them  can 
be  easily  and  quickly  found. 

8.  Cautionary -signal  orders,  Synopses  and  Probabilities,  and  telegraphic  orders  to  ob- 
H<Tvers  in  reference  to  stauon  duties  will  be  signed  by  the  officer  in  charge  of  stations. 
Other  telegrams  will  be  sent  in  the  regular  business  manner. 

9.  The  manifold  copy  of  reports  received  will  be  sent  promptly  to  the  translating- 
room,  and  if  there  should  be  any  delay  in  necessary  reports  after  a  sheet  has  been  com- 
menced, the  operator  will  not  wait  to  get  the  sheet  full,  but  will  send  to  the  translator 
all  on  hand  when  the  delay  occurs. 

10.  Copies  in  manifold  of  all  reports  received  between  the  n»gul:ir  reportiug-hours 
will  be  sent  to  the  traublatiug  and  probability  roouiHf  and  to  tiie  olUcer  ehargtMl  with 
the  preparation  of  the  Weekly  Weather  Chronicle,  &X3. 

11.  When  the  regular  circuit  between  New  York  and  Chicago  is  broken,  or  communi- 
cation so  interrupted  as  to  delay  the  transuiibsion  of  reports  between  i\ume  iM>ints,  the 
observer  at  Chicago  will  be  directed  to  send  them  via  Cinoiunati  if  the  delay  occurs  at 
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Hher  the  morning  or  afternoon  report.    If  at  the  midnight  report,  the  observer  in 
/incinnati  will  be  directed  to  forwanl  them  to  this  office  with  his  regular  reports.' 

12.  In  the  event  of  serious  delay  in  the  receipt  of  reports  from  New  York  over  the 
egnlar  circuit,  the  observer  there  will  be  directed  to  forward  them  by  any  other  avail- 
ble  route. 

13.  Operators  in  the  regular  New  York,  circuit  will  be  instructed  at  any  time  to  di- 
ide  the  circuit  whenever  such  a  course  would  facilitate  the  transmission  of  the  reports, 
nd  at  such  points  as  may  be  thought  advisable  by  the  electrician  in  this  office. 

14.  The  electrician  will  notify  the  proper  officials  of  the  several  telegraph  companies 
f  all  delinquencies  on  the  part  of  their  employ^  in  connection  with  the  transmission 
f  signal  business,  keeping  full  copies  of  all  letters  sent  in  the  book  provided  for  that 
purpose.  * 

15.  All  errors  noted  in  observers'  reports  will  be  brought  promptly  to  the  attention 
•f  the  officer  in  charge  of  stations  for  proper  action. 

16.  Smoking  will  not  be  allowed  in  the  telegraph-room. 

17.  Visitors  will  not  be  allowed  in  the  room  without  permission  from  one  of  the  com- 
aissioned  officers  on  duty  in  the  office,  or  from  the  electrician. 

18.  Enlisted  men  and  clerks  on  duty  in  this  office  will  not  be  permitted  to  enter  the 
elegraph-room,  except  in  the  discharge  of  their  duties,  without  proper  authority,  and 
rill  in  all  cases  transact  their  business  promptly  and  quietly,  and  leave  the  room  with- 
ut  disturbing  the  operators  more  than  is  absolutely  necessary. 

III.— LiTHOGRAFHIC-ROOMS.  * 

Offioe-haura  from  8.30  a.m,  to  3  j>.  m. 

1.  The  rooms  will  be  under  the  immediate  supervision  of  a  serg^eant,  who  will  be 
leld  responsible  for  the  discipline  of  the  enlisted  men  employed  therein,  for  the  prompt 
^nd  regular  performance  of  their  duties,  for  the  police  of  the  rooms,  and  for  the 
proper  care  of  the  public  property  required  in  the  discharge  of  his  duties. 

2.  The  ser^^eant  in  charge  will  keep  a  roster  of  all  men  on  duty  in  the  lithographic- 
oom,  and  will  note,  daily,  the  time  of  arrival  of  each  man,  reporting  the  same  weekly 
0  the  officer  in  charge  of  stations,  with  such  remarks  as  mav  be  necessay  to  account 
or  neglect  of  duty  or  absence  during  office-hours.  In  case  of  sickness,  the  certificate 
f  one  of  the  surgeons  on  duty  at  the  United  States  dispensary  in  this  city  must  bepro- 
ured  and  filed  with  this  weekly  report.  » 

3.  All  transfers  will  be  made  by  the  sergeant  in  charge,  or  under  his  personal  direc- 
ion,  and  the  original  from  which  the  transfers  are  made  will  be  carefully  preserved 
nd  filed  awa^  for  convenient  reference.  He  will  also  attend  in  person  to  drawing 
ransfers,  pulhng  proofs  and  dampening  pa^er,  and  will  make  a  check  daily,  showing 
he  number  of  maps  printed  of  each  issue,  with  time  of  receipt  of  copy  and  of  delivery 
0  printers.    This  check  will  be  delivered  to  the  officer  in  charge  each  afternoon. 

4.  The  large  press  will  be  used  exclusively  for  printing  the  isobars  and  isotherms, 
nd  worked  by  two  men,  who  will  not  be  called  upon  to  perform  any  other  duty.  The 
oaps  as  struck  ofi"  will  be  turned  over  to  the  printing-room  on  appbcation. 

5.  One  press  will  be  set  apart  for  making  transfers  and  doing  such  small  Jobs  as  may 
«  required  from  time  to  time.  One  will  1^  used  for  the  file  copies  of  maps  printed  in 
wo  colore,  and  the  other  for  printing  the  green  maps  for  regular  issue,  of  wnich  each 
aan  will  be  required  to  print  an  average  of  three  hundred  copies  daily. 

6.  The  first  duty  of  the  men  on  reportmg  in  the  morning  will  be  to  sc/ape  the  rollers, 
lean  the  ink-slabs,  and  remove  the  resin  from  the  transfers  preparatory  to  printing  the 
>lain  maps. 

7.  After  the  required  daily  number  of  maps  has  been  printed,  the  men  will  ^j^in 
Jean  the  ink-slabs,  varnish  the  rollers,  clean  the  presses,  knives,  and  other  implements 
ised  about  the  presses,  besides  rubbing  out  and  strengthening  transfers,  leaving  every- 
hing  connected  with  their  work  in  a  clean  and  orderfy  condition.  In  addition  to  this, 
ach  man  must,  in  turn,  sand,  polish,  and  deliver  to  the  transferrer  all  stones  that  are 
Qjnred  under  his  hands. 

When  it  becomes  necessary  to  use  one  of  the  regular  printing-presses  for  making 
ransl'ers,  the  man  in  charge  of  the  press  will,  during  the  time  of  its  use  for  this  pur- 
pose, occupy  himself  in  sanding  and  polishing  as  many  of  the  stones  as  practicable. 

8.  The  transfers  of  all  isobars  and  isotherms  for  the  current  issues  of  maps  must  be 
oade  with  the  least  practicable  delay,  all  other  work  giving  way  to  this.  The  copies 
s  stnick  oflf  will  be  delivered  promptly  to  the  printing  department  for  completion. 

9.  All  errors  noted  in  the  originals  ftimished  for  copy  will  be  promptly  referred  to 
be  officer  in  charge  of  stations. 

10.  Care  will  be  taken  to  make  the  lines  and  lettering"  on  the  maps  of  uniform  size, 
rom  day  to  day,  and  to  avoid  blotting  or  otherwise  soiling  the  paper. 

11.  All  requisitions  for  paper,  ink,  and  other  material  must  be  made  in  time  to  pre- 
ent  the  supply  on  hand  irom  becoming  exhausted,  and  will  be  made  through  the  of- 
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ficer  in  charge  of  Btations,  when  he  is  present.    In  his  absence,  such  reqoisition  wj 
be  made  directly  to  the  property  and  disbarsing  officer. 

12.  On  Saturday  of  each  week  all  maps  on  hand  not  required  for  use  in  this  offi< 
wiil  be  tarned  over  to  the  property-officer,  with  a  check  stating  the  number  of  sau 
and  date  of  delivery. 

13.  The  proof  of  each  transfer  must  be  carefully  compared  with  the  original  befo] 
any  copies  are  printed  for  issue,  and  all  errors  found  therein  promptly  corrected. 

14.  All  orders  for  work  in  the  lithographic-rooms  will  be  given  through  the  officer  i 
charge. 

15.  Rooms  and  presses  must  be  kept  clean  and  in  orderly  condition,  and  all  woi 
promptly  done. 

16.  No  smoking  will  be  allowed  in  the  rooms  during  office-hours. 

17.  Enlisted  men  on  doty  in  other  parts  of  the  office  will  not  be  permitted  to  enti 
the  lithographic-rooms  without  proper  authority. 

IV.— -Printing-room. 

DAY-WORK. 

Office-hours  8.30  a.  m.  to  3  j>.  m, 

1.  The  sereeant  in  charge  will  be  held  immediately  responsible  for  the  discipline  i 
the  men  employed  in  the  printing-room,  for  the  prompt  and  accurate  performance  < 
their  duties,  for  the  police  of  the  room,  and  the  care  of  all  public  property  therein.  £ 
will  distribute  the  work  among  the  men  in  such  manner  as  will  best  secure  its  pei 
formance,  and  will  see  that  all  proofs  are  carefully  compared  with  the  originals  an 
errors  corrected  before  any  copies  are  struck  off  for  issue. 

2.  As  a  general  rule  the  different  men  will  be  kept  at  that  part  of  the  work  wit 
which  they  are  most  familiar ;  but  care  must  be  taken  that  all  are  sufficiently  ii 
structed  in  the  several  duties  of  the  room  to  be  able  to  take  hold  of  any  one  of  them  i 
the  absence  of  the  man  specially  charged  with  such  duty. 

X  Regular  copy  will  be  delivered  to  the  sergeant  in  charge  at  about  the  following 
named  hours  daily : 

Bulletins  for  afternoon  and  midnight  maps  of  day  previous  by  8.45  a.  m. 

I^rst  reports  for  a.  m.  map  at  9.15  a.  m. 

Changes  for  a.  m.  map,  9.45  a.  m. 

Synopsis  for  a.  m.  map,  10.15  a.  m. 

Piobabilities  for  a.  m.  map,  10.30  a.  m. 

Weather  Chronicle,  11  a.  m. 

The  copy  of  the  **  Facts  and  YerlGcations  "  will  bo  received  at  irregular  hours,  beinj 
delivered  as  rapidly  as  prepared  by  the  proper  officer. 

4.  A  list  will  be  kej»t  by  the  sergeant  in  charge  of  the  number  of  copies  of  th 
Weather  Chronicles  and  of  each  issue  of  the  map  required  daily,  and  of  the  number  c 
copies  required  of  all  other  publications.  This  list  will  be  printed  and  posted  in  th 
room,  near  the  desk  of  the  sergeant  in  charge. 

5.  All  proofs  of  Weather  Chronicle,  Facts  and  Weather  Review  will  be  marked  i] 
pencil  with  the  name  of  the  sergeant  in  charge,  and  sent  over  promptly  to  the  office 
m  char^xe  of  room  for  proper  disposition  j  when  returned  the  proof  will  be  checker 
with  the  name  of  the  officer  responsible  lor  its  preparation.  All  other  proof  will  b 
sent  to  the  same  officer,  but  need  not  be  checked. 

6.  The  morning  map  will  be  sent  to  press  in  time  to  have  enough  copies  struck  ol 
by  11.30  to  supply  the  Italtimore  station,  and  these  maps  will  be  sent  without  delay  t 
the  Baltimore  and  Ohio  Railroad  depot  in  time  to  leave  the  city  on  the  noon  train. 

The  other  copies  for  the  regular  issue  will  be  printed  as  rapidly  as  practicable,  an< 
those  tbr  the  office  use  and  local  distribntion  insiied  as  soon  as  a  sufficient  number  ha 
been  printed.  Those  for  mail  distribution  will  be  folded  in  the  printing-room  by  i 
man  charged  with  that  special  duty,  and  properly  prepared  for  the  mail. 

7.  The  regular  aud  prompt  issue  of  the  tri-daily  weather-maps  is  the  principal  wor] 
of  the  priming-room,  and  no  other  work  '^ill  be  permitted  to  interfere  with  or  de 
lay  it. 

8.  A  record  will  be  kept  by  the  sergeant  in  charge  of  the.  time  at  which  each  mai 
reports  for  duty  daily,  aud  of  the  causes  of  delay  or  failure  to  report.  This  leeord  wil 
be  handed  to  the  officer  in  charge  on  Saturday  afternoon  of  each  week.  In  cases  o 
sicknetts  the  certiticates  of  the  fact  from  one  of  the  attending  physicians  at  the  Ijutei 
States  dispensary  in  this  city  must  be  procured  and  tiled  witli  this  weekly  report. 

9.  All  requisitions  for  paper,  type,  ink,  and  other  necessary  materials  will  be  mad( 
through  the  officer  in  charge  ^f  room,  when  present,  and,  lu  his  absence,  to  the  prop 
erty-officer  in  person.  These  rt^quisitions  must  be  made  in  time  to  prevent  the  supply 
of  any  article  trom  becoming  exhausted,  and  delay  of  work  in  conseciuerice. 

10.  Three  skeleton  copies  of  each  map  will  be  struck  off  for  use  of  the  lithographe 
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who  prepares  the  small  maps  for  publication,  with  the  monthly  issue  of  facts.  These 
maps  will  be  filed  by  the  sergeant  iu  charge  until  called  for  by  the  office  librarian,  to 
whom  they  will  be  transferred  on  application. 

11.  A  detailed  record  will  be  kept  by  the  sergeant  in  charge,  in  a  book  provided  for 
that  purpose,  of  ail  work  done  in  the  room.  ^ 

12.  Smokine  will  not  be  allowed  iu  the  printing-room  during  office-hours. 

13.  On  Sunday  and  official  holidays  the  only  work  required,  except  in  special  cases, 
will  be  the  issue  of  the  authorized  number  of  maps,  as  indicated  from  time  to  time. 

NIGHT-WORK. 

14.  Office-hours  will  be  from  11  p.  m.  until  the  post-office  copies  of  the  ^*  Synopsis 
and  Probabilities''  are  printed,  properly  enveloped  and  addressed,  and  tent  to  the  post- 
office. 

15.  The  "Synojwis  and  Probabilities"  will  be  printed  on  flat  letter-paper,  and 
issued  every  morning,  except  on  Sundays,  in  time  to  be  sent  off  by  the  earliest  morn- 
ing mail  leaving  the  city,  as  ascertained  from  the  city  postmaster. 

16.  The  assistant  to  the  night-observer  will  assist  in  putting  up  the  copies  for  mail, 
and  will  carry  them  to  the  post-office  in  accordance  with  instructions  already  given. 

17.  Two  copies  of  the  "  Synojwis  and  Probabilities  "  will  be  printed  and  mailed  to 
each  post-office  on  the  list  furnished  for  the  information  of  the  printer.  In  addition 
to  the  copies  for  mailing,  ten  copies  will  be  printed  for  file,  and  kept  by  the  sergeant 
in  charge  until  called  for  by  proper  authority,  and  two  copies  for  the  officer  in  chaige, 
and  left  on  his  desk  by  9  o'clock  each  morning. 

18.  The  night-printer  will  clean  up  and  distribute  the  type  used  by  him,  clean  the 
press,  and  out  the  paper  required  for  n  is  work. 

19.  If  the  man  charged  with  this  duty  should  be  taken  sick  during  the  day,  or  be 
unable  from  any  other  cause  to  perform  it,  he  will  promptly  notify  the  sergeant  in 
charge  of  the  fact,  in  order  that  proper  arrangements  may  bo  made  to  have  the  work 
done  by  some  other  man.  If  the  sergeant  in  charge  should  have  left  the  office  before 
the  receipt  of  this  information,  it  will  be  communicated  to  the  watch-sergeant  on  duty 
at  the  time,  who  will  notify  the  first  man  on  the  list  of  printers  furnish^  him  by  the 
sergeant  for  this  purpose. 


RULES  FOR  THE  PREPARATION  OF    SYNOPSES  AND  PROBABILITIES. 

I.— Fon  THE  GUIDANCE  OF  ALL  OFFICERS,  ASSISTANTS,  AND  OTHERS  CHARGED  WITH  THE 
PREPARATION  OF  SYNOPSES  AND  PROBABILITIES. 

1.  The  first  or  opening  sentence  of  the  Synopsis  must  always  employ  a  verbj  and  the 
verb  must  be  in  the  present  or  poet  tense,  e.  g. : 

Synopsis. — ^The  barometer  has  fallen  (or  is  falling)  in  the  Northwest,  &o. 

The  first  or  opening;  sentence  of  the  Probabilities  must  always  employ  a  verb,  and  this 
verb  must  be  in  one  of  the  future  tenses,  or  must  distinctly  refer  to  the  future^  e.  g.: 

Probabiutibs. — In  the  Northwest  the  barometer  will  rise,  or  will  probably  rise,  or 
wUl  have  risen  by  Monday,  &Ai. 

2.  Attempts  to  devise  new  expressions  in  the  weather-bulletin  will  not  be  made,  and 
other  terms  than  those  heretofore  employed  to  express  meteoric  couditions  will  not  be 
used  until  aft«r  submission  to  the  Chief  Signal-Officer.  The  followiug  expressions  are 
approved  for  the  occasion  to  which  they  are  appropriate,  viz :  Partly  (not  partially) 
cloudy  weather  ;  conduions  indicate  (iusteaa  of  are  favorable  for)  severe  local  storms  :  areas 
of  rain  or  rain-areas  or  rain-belts  ;  low  barometer  or  storm-center  or  storm-area ;  telegraphic 

reports,  or  regular  (or  Mtual)  morning  {afternoon  or  midnight)  telegraphAO  reports  from 

have  not  yet  been  received  ^  (or  are  missifig.)  "  Cautionary  signals  are  ordered  for,  or  continue 
at " instead  of  '*  Warning  signals  "  or  **  Signals  continue  at ."  The  ex- 
pression '*  dangerous  winds  are  not  anticipated,"  will  not  be  used.  In  expressing  the 
changes  in  the  direction  of  wind,  the  *words  **\}eering"  and  *^ backing "  wiil  housed 
whenever  possible.  The  Synopses  and  Probabilities  will  be  condensed  as  much  as  pos- 
sible ;  and  in  order  to  provide  against  misconstruction  of  sentences  through  telegraphic 
errors,  Ulc,  in  the  Synopses,  the  sentences  will  be  made  to  end  with  the  name  of  a 
district  or  districts,  when  possible ;  but  in  the  Probabilities,  the  sentences  will  be  com- 
menced with  the  words  "  lor,"  **  in,"  or  "  from,"  foUowed  by  the  name  of  district,  e.  g, : 

Synopsis  for  past  twenty-four  hours. 

The  barometer  has  risen  over  New  England  and  the  Middle  States.  It  has  fallen 
somewbat  over  the  Gulf  States  and  the  Northwt)st.  Partly  cloudy  weather  and  rain- 
areas  have  prevailed  over  South  and  Middle  Atlantic  States,  with  light  to  fresh  easterly 
to  southerly  winds,  which  continue  over  former.    Clear  weather  and  light  winds  now 
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prevail  over  New  EnglaDd,  northern  portion  of  Middle  States,  and  firom  central  Gnli 
to  Lakes  Erie  and  Michigan  and  Eastern  Iowa.  Telegraphic  reports  are  missing  firom 
stations  in  Texas,  Upper  Michigan,  Minnesota,  and  west  of  Omana. 

"*  ProhiibHities  far  coming  itctnty-fimr  hours. 

In  New  England  and  the  northern  portion  of  the  Middle  States  clear  weather  and 
light  to  fresh  winds  will  prevail.  From  New  Jersey  and  Eastern  Pennsylvania  tc 
Florida  partly  cloudy  weather,  rain-areas,  and  light  to  fresh  northerly  to  easterly 
winds.  From  Tennessee  to  Lakes  Erie  and  Michigan  clear  and  partly  cloudy  weather. 
For  the  Northwest  pressures  diminish  somewhat,  with  easterly  to  southerly  winds.  V 

3.  Special  attention  will  be  given  in  preparing  Probabilities  to  those  divisions  of  the 
country  in  which  post-office  bulletins  are  distributed,  giving  as  minutely  as  possible 
the  meteoric  changes  to  be  expected  within  the  specified  time. 

4.  Predictions  for  more  than  twenty-four  hours  in  the  future  are  only  to  be  made  in 
oases  of  Miecial  importance. 

5.  In  the  morning  (10  a.  m.)  Probabilities,  special  attention  should  be  given  to  the 
ensuing  twelve  hours,  and  not  to  the  weather  of  the  following  day. 

6.  In  the  afternoon  Probabilities  special  attention  should  be  given  to  the  Southern 
States,  and  other  districts  where  the  midnight  press  report  is  not  published. 

7.  The  individual  States,  Territories,  and  lakes,  &c.,  may  be  mentioned  b^  name  in 
the  Synopses  and  Probabilities  when  the  weather  reports  Justify  such  minuteness, 
otherwise  the  more  general  geographical  divisions  of  the  country  are  to  be  mentioned ; 
and  in  doing  this  the  followmg  terms  only  are  allowed,  with  the  significance  given 
£hem  on  the  map  of  geographical  divisions,  i.  e. : 

DiviMoM, 

1.  Pacific  States.  5.  Southern  States. 

2.  Extreme  Northwest.  6.  Lake  r^on. 

3.  Northwest.  7.  Middle  States. 

4.  Southwest.  S,  New  England  States. 

9.  St.  Lawrence  Valley. 

8ubcRvi9ions, 

1.  Missouri  Valley.  6.  Eastern  Gulf. 

2.  Upper  Mississippi  Valley.  7.  Ui>per  Lakes. 

3.  Lower  Mississippi  Valley.  8.  Lower  Lakes. 

4.  Ohio  Valley.  9.  South  Atlantic. 

5.  Western  Qulf.  10.  Middle  Atlantic. 

8.  For  each  section  mentioned  in  the  Probabilities  there  will  be  given,  if  possible, 
the  expected  condition  of  the  pressure,  temperature,  wind  and  weather. 

9.  When  the  readings  of  barometers  are  known  to  be  constantly  too  high  or  too  low, 
(from  erroneous  elevations,  &c.,)  the  assistants  making  the  Probabilities  will  agree 
upon  the  differences  to  be  applied  to  them,  so  that  the  curves  may  appear  to  have  been 
drawn  by  the  same  person. 

10.  In  making  up  the  Synopses  special  attention  will  be  given  to  the  diriMons  of 
territory,  and  care  taken  to  give  the  direction  in  which  the  disturbances  named  are 
moving. 

11.  They  will  prepare,  daily,  a  statement  of  those  portions  of  the  Probabilities, 
worked  up  the  previous  day,  veriffed,  those  partly  venfied,  those  non-verilietl,  and 
those  coDsidorea  doubtful.  In  case  they  have  been  fully  verified,  it  will  only  be  neces- 
sary to  state  **  Fully  verified.*' 

12.  They  will  also  enter  on  the  schedule  of  "Cautionary  Signals^  the  letter  V,  for 
signals  verified  at  the  station ;  j.  for'signals  justified  by  reports  from  neighboring  sta- 
tions; i,  for  signals  not  justified. 

II.— For  the  ouidanck  of  the  officer,  assistant,  or  other  person  charged 

WITH  THE  PREPARATION  OF  THE  SYNOPSES  AND  PROBABIUTIES  FOR  PUBUCATION. 

1.  He  will  be  at  the  office  by  9.30  a.  m.  and  6.30  and  11.20  p.  m.  of  each  day.  On  the 
maps  used  for  preparing  the  press-reports  for  public  issue,  the  observations  received 
before  the  completion  of  the  Probobilities  will  bo  entered  with  a  biack  pencil ;  those  re- 
ceived afterward  with  a  blue  one.  He  will  examine  the  reoorts  carefully,  with  a  view 
to  discover  telegraphic  errors,  make  a  note  of  all,  and  call  upon  the  telegrapher  for 
•ofieeiiiMw,  wb^i  taese  are  meesaary,  and  they  can  be  received.    The  (elegnipher  on 
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laty  will  be  instraoted  by  the  officer  in  charge  of  stations  to  call  for  sach  corrections 
[)romptly,  whenever  they  can  be  made  in  time  to  be  of  immediate  use  in  the  prepara- 
don  of  the  Probabilities. 

2.  In  order  that  he  may  be  responsible  for  the  isobars  and  isotherms  on  th&  maps 
ssned  from  this  office,  he  is  strictly  required  to  draw  upon  the  maps  used  in  preparing 
}he  Synopses  and  Probabilities  his  own  isobars  and  isotherms  in  mU  lines  of  different 
colors,  (blue  and  red,)  except  when  there  is  any  doubt,  when  they  will  be  broken 

ines,  thus : ,  and  in  doing  so,  to  space  the  distance  between  the  stations  as 

iccurately  as  possible.  This  duty  must  not  be  delegated.  He  will  not  carry  the  iso- 
[)ars  and  isotherms  westward  of  the  one-hundredth  meridian. 

%  The  river-reports  will  be  entered  on  the  special  form  for  that  purpose,  and  the 
Simnges  will  be  briefly  noticed  in  the  Synopses  and  Probabilities.  Whenever  the 
Ganges  are  greater  than  five  (5)  inches,  he  must  state— ^*  The  rivers  have  risen  (or 
fallen)  At^'-^O^eve  give  the  names  of  t<he  stations,]  or  decidedly  risen  (or  fallen)  at 

;  or  give  the  number  of  feet  when  the  change  is  remarkable.    It  is  in  the  view 

>f  the  Chief  Signal-Officer,  that  the  Probabilities  issued  from  this  office  shall  eventu- 
ally comprise  statements  as  to  the  probable  condition  of  rivers,  based  upon  the  facts 
erhich  will  be  given  in  the  Synopsis. 

4.  He  will  add  daily  to  the  file  copy  of  the  1  a.  m.  Probabilities  only,  "  Special  far 

Waehingtonf  D.  C, ,"  and  on  Sundays  also  to  the  copies  sent  to  the  Wash- 

ng(on,  D.  C.,  newspapers. 

5.  He  will  read  and  verify  or  correct  the  manifold  copy  of  the  Synopses  and  Proba- 
t>i]ities,  and  attach  his  initials  to  the  same,  after  such  verification  and  correction. 

6.  The  full  Synopsis  and  Probabilities  for  the  7.35  (11)  a.  m.  report  will  be  sent  to 
the  officer  in  charge  of  the  printers  as  soon  as  completed,  and  not  later  than  10.30  a.  m. 
k  single  copy  of  the  Synopsis  alone  will  be  sent  to  the  same  officer  by  10.10  a.  m. 

7.  He  will  call  upon  the  officer  in  charge  of  stations  for  intermediate  observatioQS  to 
be  taken  by  the  observers  and  foi  warded  to  this  office  whenever  necessary. 

8.  He  will  be  held  responsible  for  the  true  tracing,  upon  separate  maps  with  black 
[)encil,  of  the  isobars  and  isotherms  from  which  the  lithographers  make  copies,  and 
ifter  having  completed  them,  will  write  the  letter  /  in  blue  color  on  the  lower  right- 
land  comer  of  the  original  maps,  and  attach  bis  initials  to  the  tracings. 

9.  The  tracings  from  the  original  maps  of  the  7.35  a.  m.  and  4.35  p.  m.  and  11  p.  m. 
reports  will  be  made,  whenever  practicable,  immediately  after  the  completion  of  the 
Probabilities  deduced  from  the  reports. 

Those  for  the  morning  report  will  be  sent  to  the  officer  in  charge  of  the  lithographic- 
room  by  10.45  a.  m.  daily.  Those  for  the  other  two  reports  will  be  handed  to  the 
B^atch-sergeant  on  duty,  who  will  send  them  to  the  lithographic-room  by  8.30  a.  m.  of 
the  sucoe^ing  day.  The  only  exception  to  this  rule  wDl  be  made  when,  through  fail- 
ure of  telegraphic  communication,  a  sufficient  number  of  reports  are  not  received  to 
[nake  reliable  isobars  and  isotherms,  in  which  case  the  tracings  of  the  afternoon  and 
nidnight  maps  may  be  delayed  until  the  map  for  the  next  morning  is  completed. 

10.  On  a  list  of  the  names  of  stations  those  from  which  reports  nave  been  received 
n  time  for  use  in  preparing  the  Probabilities  will  be  ruled  out  by  the  clerk  as  he 
mters  the  reports  on  the  maps.  These  lists  will  be  verified  by  the  officer  in  charge  of 
:he  Probabilities,  and  he  will  attach  his  initials  thereto  after  such  verification,  and 
lend  the  same  to  the  officer  in  charge  of  the  printers  immediately  after  the  tracings  of 
;he  isobars  for  the  respective  maps. 

11.  After  having  written  the  total  and  partial  verifications  and  non- verifications,  and 
;hose  which  are  aonbtful,  for  Probabilities,  he  will  write  the  letter  V  in  blue  on  the 
^ress-report  and  lower  right-hand  corner  oif  the  map  from  which,  together  with  the 
[>receding  maps,  the  current  report  was  worked  up. 

12.  Two  files  of  the  press-reports  will  be  kept ;  with  one  the  total  verifications,  par- 
[.ial  verifications  and  non-verifications,  and  the  doubtful  portions;  with  the  other,  only 
the  partial  verifications  and  non-verifications,  and  the  doubtful  portions.  The  former 
ile  to  be  sent  every  morning  at  11  a.  m.  to  the  private  office  of  the  Chief  Signal- 
officer  ;  the  latter  to  the  officer,  assistant,  or  other  person  in  charge  of  the  preparation 
>f  the  Facts. 

13.  Cautionary  signals  will  be  ordered  to  be  displayed  at  a  signal-station  whenever 
:he  officer  in  charge  on  the  subject  considers  it  probable  that  there  will  be  experienced 
;nthin  twelve  hours  at  that  station,  or  within  one  hundred  miles  thereof,  and  on  any 
lavigable  stream,  a  wind  dangerous  to  navigation. 

By  dangerous  winds  on  the  navigable  water  will  be  understood  those  reaching  a 
velocity  of  twenty-five  miles  an  hour,  as  registered  Iw  the  anemometer  on  the  land, 
irovided  that  the  temperature  be  decidedly  above  rreezing.  For  temperatures  de- 
cidedly below  freezing  and  for  foggy  weather,  winds  will  be  considered  dangerous 
irhen  the  velocities  are  reg^tered  as  low  as  twenty  miles.  The  direction  of  the  wind 
prill  not  be  taken  into  consideration  for  the  present. 

If  at  the  regular  tri-daily  report  next  following  the  ordering  up  of  the  signals  it 
appears  that  the  danger  is  not  so  imminent  as  was  apprehended,  the  signal  wiU  be  or- 
lered  down.    The  signal  will  not  be  displayed  for  an  indefinitely  long  space  of  time. 
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The  immediate  area  referred  to  by  tbe  respective  cantionary  signals  will  be  as  defined 
on  the  map  of  cautionary-signal  stations  at  this  office^  which  may  be  generally  described 
ae  a  circle  with  a  radius  of  one  hundred  miles,  the  station  being  the  center. 

14.  ^ould  it  be  found  necessaiy  to  issue  si^al-orders.  after  having  written  the 
number,  day,  date,  time,  and  names  of  the  stations  for  '^Up  signals''  or  **Down  sig- 
nals'' on  the  proper  form,  he  will  read  the  wiiwfter,  day,  date,  lime,  "  up"  or  " down,^^  and 
names  of  stations  to  his  clerk,  the  latter  copying  the  same  in  the  "  signal-order  book ;" 
the  former  checking  the  names  successively  with  a  cross  (X)  above  each  on  the  orig- 
inal form  as  he  reads  them. 

In  order  to  verify  the  above,  the  clerk  will  read  the  number,  day,  date,  time,  *^  Up  sig- 
nals "  or  ^^  DotcMi  siffuaJs  "  and  names  of  stations  from  the  original  form,  checking'the  uathea 
successively  with  a  dash  ( — )  beneath  each,  while  the  assistant,  taking  the  ^^  Signal- 
order  book,"  will  check  the  names  successively  with  a  cross  ( X )  as  the  former  reads 
them  when  verified,  and  will  sign  bis  name.  The  original  form  will  then  be  sout  to 
the  telegraph-room,  and  the  changes  will  also  be  indicated  on  the  '*  Cantionary -Sigu^ 
Stations"  board. 

15.  At  midnight,  after  completing  the  "  press-report "  and  issuing  tbe  necessary  sig- 
nal-orders, if  any,  the  "good-night"  will  be  filled  up,  copied  in  the  "Signal-order 
book,"  verified,  and  then  sent  to  the  telegraph-room. 

16.  On  the  last  day  of  each  month  a  list  of  the  stations  at  which  corrections  are  ap- 
plied to  the  readings  of  the  barometers,  due  to  eroneous  elevations,  &c.,  with  the  cor- 
rections applied  to  same  for  the  month,  will  be  made  up,  and  a  copy  furnished  to  the 
Chief  Signal-Oflacer  or  the  officer  in  temporary  charge  during  his  absence. 

17.  Whenever  the  conditions  may  be  such  as  to  indicate  unusually  dangerous  weather 
on  the  Lower  Lakes  or  in  the  Dominion  of  Canada,  including  New  Brunswick,  &c., 
he  will  transmit  messages  to  Professor  Kingston,  observatory,  Toronto,  Canada,  on  the 
usual  form,  in  the  following  cipher.    The  Allowing  words  will  be  used  for  districts : 

Collingwood (for  Georgian  Bay.) 

Saugeen (for  Lake  Huron.) 

Kingston (for  East  Ontario.) 

Toronto .* (for  West  Ontario.) 

Stanley (for  Lake  Erie.) 

Montreal 

Quebec 

Farther  Point 

Oaspe 

Batnurst 

Shediac (for  north  N.  B.) 

St.  John 

Pictou (for  north  N.  S.) 

Halifax 

Sidney 

The  cipher  words  for  time  and  date,  in  the  cipher-book  last  issued  from  this  office, 
will  be  used  for  the  time  when  a  storm  may  be  expected,  thus :  "  Storm  (or  severe 
storm)  Saugeen,  Collingwood,  Stanley  cash  Toronto  gaul  Kingston  neck  Montreal  Que- 
bec cat,"  by  which  it  will  be  understood  that  storm  (or  severe  storm)  is  expected  to 
reach  Siaugeen,  Collingwood,  and  Stanley  between  7.35  a.  m.  and  4.35  p.  m.,  (Washing- 
ton time,)  on  tbe  10th ;  Toronto,  between  4.35  and  11  p.  m.,  on  the  10th ;  Kingston,  be- 
tween 11  p.  m.  on  the  10th  and  7.35  a.  m.  on  the  11th;  Montreal  and  Quebec,  between 
7.35  a.  m.  and  4.35  p.  m.  on  the  11th.  Whefi  danger  is  past,  or  no  longer  threatens  any 
Canadian  station  that  has  been  warned,  a  dispatch  will  be  sent  to  Professor  Kingston 
containing  the  following  words : 

1.  Safety. 

2.  Name  of  station  or  stations. 

3.  Date  and  time,  (cipher  word.) 

He  will  make  copies  of  these  messages  in  the  same  form  for  file,  reading  and  verify- 
ing or  correcting  them,  as  prescribed  tor  the  verification  of  the  "  sigual-oniers  "  issued, 

18.  At  any  time  when  an  officer,  assistant,  or  other  person  at  this  office  charged  with 
the  duty  of  preparing  the  Synopses  and  Probabilities  for  issue  to  the  public,  may  be 
relieved  from  that  duty,  either  temporarily  or  otherwise  by  another,  the  latter  will 
meet  the  former  when  he  shall  be  engaged  in  the  preparation  of  his  last  bulletin,  and 
fully  learn  tbe  views  which  guide  hini  in  its  preparation. 

19.  The  assistant  charged  with  the  preparation  of  "  Facts"  for  publication  will  pre- 
pare the  remarks  as  to  verification  of  Piobubilities  to  accompany  them  and  nho  the 
Weekly  Weather  Chronicle  and  the  Monthly  Weather  Review.  He  w  ill,  as  part  of  hie 
regular  duties,  also  study  and  analyze  the  river-report»  received,  and  prepare  for  the 
Weekly  Weather  Chronicle  a  synopsis  of  the  rise  and  fall  of  rivers,  stating,  so  far  as 
practicable,  tbe  present  condition  of  the  several  rivers  reported  upon,  and  that  prob- 
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bly  to  follow  the  conditioDS  reported.  In  the  Monthly  Weather  Review  he  will  pre- 
3nt  a  enmrnary  of  the  facts  in  relation  to  the  different  rivers  for  the  month  then  post. 
20.  The  manuscript  copy  of  the  Facts  and  Verifications  will  be  prepared  as  rapidly  as 
tie  maps  and  reports  can  be  examined,  and  must  be  furnished  for  printing,  if  practica- 
le,  within  three  days  of  the  date  to  which  it  refers.  The  manuscript  copy  of  the 
hronicle  will  be  furnished  by  11  a.  m.  daily ;  that  of  the  Monthly  Review  not  later 
dan  the  10th  day  of  the  month  succeeding  that  for  which  it  is  prepared.  All  copy  and 
roofs  of  the  same  will  be  sent  to  the  officer  in  charge  of  the  printing-room,  and  will 
e  checked  with  the  initials  of  the  assistant  responsible  for  their  preparation. 

RULES  FOR  THE  GOVERNAfENT  OP  THE  INSTRUMENT-ROOMS  IN  THIS  OFFICE. 

1.  No  person  unconnected  with  the  office  will  be  admitted  to  the  room  before  12  m., 
r  after  3  p.  m.,  unless  accompanied  by  a  con^missioned  officer. 

2.  The  enlisted  men  on  duty  in  the  room  will  report  promptly  at  9  o'clock  a.  m.,  and 
7ill  not  absent  themselves  during  office-hours  without  the  authority  of  the  officer  in 
harge. 

3.  Enlisted  men  and  messengers  will  not  visit  the  room  except  on  duty,  and,  in  so 
isitiug,  will  refer  their  business  to  the  officer  in  charge. 

4.  The  volunteering  of  information  to  parties  not  connected  with  the  signal-service 
» strictly  prohibited. 

5.  Official  communications  from  enlisted  men  on  duty  in  this  room  will  be  transmitted 
Aid  forwarded  through  the  regular  military  channel. 

6.  In  the  absence  of  the  officer  in  charge,  the  ranking  non-commissioned  officer  on 
luty  in  the  room  will  be  held  responsible  lor  the  proper  performance  of  the  duties  of 
he  attendants,  and  will  require  a  strict  compliance  with  these  rules  and  regulations. 

7.  Instruments  will  not  be  taken  from  the  room  without  authority  from  the  officer  in 
iharge,  or  the  non-commissioned  officer  in  charge  during  his  absence. 

8.  No  instrument  will  be  issued  or  allowed  to  be  taken  from  the  buildings  connected 
irith  the  office  without  a  written  order  signed  by  the  Chief  Signal-Officer,  or  one  of 
he  military  assistants  in  this  office^  which  order  shall  be  at  once  filed  in  the  property 
[ivibion  by  the  officer  or  non-commissioned  officer  rceiving  it. 

9.  The  sergeant  in  charge  of  the  comparison  and  examination  of  instruments  will 
lave  the  immediate  care  of  all  meteorological  instruments  supplied  to  stations,  and 
vill  issue  and  carefully  pack  them  for  transportation  to  stations,  subject  to  the  order 
►f  the  officer  in  charge  of  the  room.  Ho  will  unpack  and  examine  all  instruments  re- 
eived,  and  report  to  the  officer  in  charge  their  number  and  condition.  He  will  havo 
ihnrge  of  the  comparison  of  barometers  with  the  standard,  and  determine  the  correo- 
ion  to  be  applied  for  instrumental  error ;  of  thermometers,  hygrometers,  maximum 
hermometors,  minimum  thermometers,  and  all  other  instruments  with  the  several 
itandards.    He  will  have  charge  of  the  instrument  records,  which  are  as  follows  : 

First.  Record  of  barometer  and  thermometer  cases  and  boxes  issued  to  observers. 

Second.  Record  of  instruments  received. 

Third.  Record  of  instruments  issued  and  returned  from  stations. 

Fourth.  Record  of  the  comparison  of  insti-uments— Greenes  standard  barometer, 
Green's  standard  maximum  and  minimum  thermometers,  and  Wild's  maximum  and 
Dinimnm  thermometers,  and  Qlaisher's  standard  hygrometers  and  Edson's  hygrodeik. 

Fifth.  Record,  of  all  facts  relating  to  all  instruments,  and  general  uote-buok. 

These  records  will  be  posted  at  least  once  a  week.  Ho  will  keep  on  his  desk  a  '*  guido 
or  examining,  comparing,  testing^  and  packing  meteorological  instruments." 

10.  The  sergeant  in  charge  of  self-recording  instruments  and  records  will  have  the 
»ntire  and  excliisive  management  and  care,  subject  to  the  approval  of  the  officer  in 
charge  of  the  room,  of  all  self-recording  instruments,  batteries,  wires,  and  instrument 
"ecords  in  the  room.  For  general  instructions  as  to  the  manner  of,  and  time  for,  cbang- 
ng  records,  this  sergeant  will  familiarize  himself  with  ''  Instructions  for  the  manage- 
netit  of  self-recording  meteorological  instruments  at  the  office  of  the  Chief  Signal- 
)fflcer  of  the  Army,"  and  keep  a  copy  of  the  same  on  his  desto  for  reference. 

11.  The  records,  when  taken  off  the  instruments,  will  be  disposed  of  as  foUows: 
Phose  from  Hough's  printing-barometer  and  Beck's  aneroid  barometer  will  have  th« 
>arometric  curve  traced  m  ink,  and  will  then  be  properly  filed ;  those  from  Hough's  me- 
«orograph  and  barograph  will  be  traced  in  pencil  and  filed ;  those  from  Beckley's  and 
[draper's  rain-gauges  will  be  traced  in  ink,  when  rain  has  fallen,  and  then  tiled.  The 
-ecords  of  the  Gibbon  self-registering  attachment  to  the  anemometer  will  also  be  care- 
inlly  examined,  and  all  letters  or  lines  traced  carefully  and  plainly  in  ink  when  the 
>riginal  is  faint  or  uncertain.  The  above  files  will  be  kept  in  separate  drawers  pro- 
rided  for  their  reception  in  the  blank-case  marked  **  K." 

12.  Extra  parts  of  instruments,  such  as  spindles,  screws,  &o.,  will  be  kept  con- 
itantly  on  hand,  and  their  accuracy  tested  by  fitting  them  to  the  instruments  in  use 
>r  under  examination.  The  officer  in  charge  will  make  a  special  inspection  and  writ- 
ben  report  every  ten  days  of  the  condition  of  each  instrument  in  all  its  parts  that  are 
liable  to  wear  or  friction.  In  this  report  the  parts  of  each  instrument  will  be  named, 
with  the  condition  in  which  each  part  was  found. 
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13.  The  watcb-eergeant  will  ifeport  for  duty  at  8  o'clock  a.  m.,  and,  in  ooropani 
with  the  sergeant  then  on  dnty,  will  inspect  the  instruments,  &o.,  relievo  that  sergean 
from  duty,  and  t^ike  charge  of  the  instrument-rooms,  and  wiU  remain  on  duty  until  * 
o'clock  p.  m.  He  will  observe  that  the  rooms  are  properly  swept,  the  instmmenti 
properly  dusted,  and  the  fires  attended  to.  He  will  make  an  inspection  of  the  instm 
ments  with  the  sergeant  coming  on  duty  at  4  p.  m.,  and  will  turn  over  to  him  the  keyi 
of  the  room  and  of  the  fire-alarm. 

14.  The  sergeant  of  the  watch  will  not  leave  the  building  until  relieved  by  hii 
successor,  or  by  proper  authority,  and  will,  when  relieved,  turn  over  to  his  snccesso; 
all  keys,  records,  and  instruments  received  during  his  tour  of  duty.  Between  th< 
hours  of  4  p.  m.  and  8  a.  m.  he  will  inspect  the  instrument-room  at  least  once  ever^ 
hour,  and,  in  case  of  emergency  or  special  service,  will  call  upon  the  nearest  officer  fbl 
assistance  and  instructions. 

15.  The  photographer  will  be  held  responsible  for  the  proper  care  of  all  photo 
^^phic  instruments  and  material,  and  wul  receive  his  instructions  from  the  office] 
in  cnarge  of  the  instrument-room.  He  will  also  keep  an  accurate  record  of  all  photo 
graphs  taken,  ^ving  the  date  and  number  of  each  negative,  with  a  proof  of  the  same. 

16.  The  machinist,  whose  duty  it  is  to  keep  in  repair  the  meteorological  instru 
ments.  will  report  for  instructions  at  9  a.m.,  daily,  during  the  week,  and  on  Monday 
of  eaon  week  will  thoroughly  clean  and  oil  the  machinery  of  the  dlfierent  instruments 


RULES  FOR  THE  GUTOANCE  OF  INSPECTING  OFFICERS  OF  THE  SIGNAL 
SERVICE,  UNITED  STATES  ARMY. 

1.  The  outfit  of  an  Inspecting  officer  will  consist  of  the  following-named  instruments 
in  addition  to  the  necessarv  blanks,  stationery,  &c, : 

One  standard  mercurial  barometer ; 
One  standard  aneroid  barometer ; 
One  standard  thermometer ; 
One  standard  compass. 

2.  Upon  arriving  at  a  station  he  will  carefully  compare  all  station  instruments  witl 
his  standards,  making  not  less  than  thirty  readings  of  each  instrument,  and  keeping 
an  accurate  record  ot  the  observations  of  both  his  own  and  the  station  instruments 
and  forwarding  the  same  to  the  Chief  Signal-Officer  with  his  inspection  report. 

3.  He  will  determine  by  the  aid  of  his  compass  the  accuracy  with  which  the  statioi 
wind- vane  is  placed  in  position  upon  the  true  meridian,  and,  if  an  error  is  found,  will 
have  it  corrected  before  he  leaves  the  station. 

4.  He  will  ascertain  by  actual  measurement  whether  any  change  has  been  made  in 
the  elevation  of  the  barometer,  thermometer,  or  rain-gauge  since  the  station  was  lasl 
inspected,  and  if  such  change  has  been  made,  will  report  the  amount  and  date  of  the 
same. 

5.  In  the  event  of  any  change  having  been  made  in  the  location  of  the  office  8ino< 
the  date  of  the  last  report,  he  will  ascertain  the  exact  elevation  of  the  new  office,  anc 
of  the  several  instruments  above  the  bench-mark  of  the  station,  as  given  in  circulai 
No.  2,  issued  from  the  office  of  the  Chief  Signal-Officer,  under  date  of  January  11, 1873 
and  is  authorized  to  employ  for  this  purpose,  whenever  necessary,  the  city  engineer,  or 
in  his  absence,  any  other  responsible  person. 

6.  He  will  note  carefully  the  condition  of  the  office-room  or  rooms,  and  when  thej 
are  found  improperly  kept  or  arranged,  will  see  that  the  proper  changes  are  made 
before  he  leaves  the  station. 

7.  He  will  examine  in  detail  the  office-books  from  the  date  of  the  last  previous  inspeC' 
tion,  and  if  errors  are  found,  will  point  them  out  and  instruct  the  observer  in  charge 
how  to  correct  them.  In  case  of  omission  on  the  part  of  the  observer  in  charge  to  keei 
all  or  part  of  any  record,  he  will  report  the  fact  to  the  Chief  Signal-Officer,  with  sucl 
recommendations  as  he  thinks  proper,  accompanying  the  report  with  a  written  state 
ment  from  the  observer  of  the  cause  of  said  omission. 

8.  The  condition  of  the  several  instruments  will  be  thoroughly  examined,  and  whei 
any  fault  of  location  or  want  of  cleanliness  is  discovered,  will  attend  in  person  to  iti 
correction.  The  observer  will  be  examined  as  to  his  knowledge  of  the  instrnmentt 
and  their  management  in  detail,  and  when  found  ignorant  of  any  part  will  be  properly 
instructed. 

9.  All  map  and  bulletin  frames  will  be  personally  inspected,  and  their  conditioi 
noted  fi^m  actual  observation,  and  not  fitim  the  observers  statement  The  date  o; 
the  several  maps  and  bulletins  posted  in  the  frames  at  the  time  of  inspection  will  \h 
observed,  and  if  the  latest  issue  is  not  found  therein  the  observer  will  be  called  t< 
account  for  neglect  of  dnty. 

10.  A  full  list  will  be  forwarded  with  each  report  of  all  maps  and  bnlletins  issued  al 
the  station  inspected,  showing  the  name  and  local  address  of  each  person,  firm,  oi 
institution  receiving  them. 

11.  The  chairman  of  the  meteorological  committee  or  committees,  where  more  thai 
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le  exists  at  a  station,  will  be  visited,  and  inquiry  made  as  to  the  conduct  of  the  ob- 
Tver  and  other  men  on  duty  at  the  station,  aud  the  manner  in  which  they  perform 
leir  special  duties.  Suggestions  will  be  invited  that  tend  to  increase  the  usefulness 
'the  service  by  a  wider  diffusion  of  the  reports. 

12.  The  amount  aud  condition  of  the  property  for  which  the  observer  is  responsiblo 
ill  be  noted  in  the  report,  and  suitable  disposition  of  unserviceable  property  recom- 
ended. 

13.  The  observer  in  charge  will  be  examined  as  to  his  knowledge  of  the  various  cir- 
ilars  issued  from  the  central  office,  aud  when  he  docs  Bot  appear  to  understand  any 
le  or  part  of  one,  proper  instructions  will  bo  giveu  him. 

14.  The  inspector  will  explain  to  each  observer  the  proper  manner  of  furnishing 
eras  of  special  interest  in  the  reports  to  the  locftl  newspapers,  impressing  upon  them 
^  all  times,  however,  the  fact  that  these  items  will  not  be  furnished  when  the  papers 
in  be  induced  to  print  full  reports. 

15.  The  inspection  report  of  each  station  must  be  made  out  and  mailed  before  the  in- 
>ecting  officer  leaves  the  station. 

16.  The  inspector  will  be  present  in  person  at  all  the  observations  made  at  the  sta- 
on  he  is  inspecting  during  some  one  day  of  his  inspection,  and  will  correct  on  the 
>ot  any  errors  into  which  the  observer  may  have  fallen. 

17.  He  will  examine  the  assistants  on  duty  at  the  station  as  to  their  knowledge  of 
leir  practical  duties,  and  also  as  to  the  progress  made  by  them  in  the  theoretical 
nowledge  of  meteorology,  and  will  report  the  result  of  such  examination  to  the  Chief 
ignal-Officer. 


Paper  9. 


khibiting  the  communications  sent  from   and   received  at  tlw  office  of  the  Chief  Signal- 
Officer  {exclusive  of  telegrams)  from  October  1,  1872,  to  September  30,  1B73. 

SENT.  ^ 

IVI8ION  OF  TELEGRAMS    AND    REPORTS  FOR  THE  BENEFIT  OF  COMMERCE  AND  AGRI- 
CULTURE. 

o  heatls  of  departments  and  bureaus r 94 

b  observer-sergeants  in  reference  to  their  duties 7,843 

11  reply  to  applications  for  stations  and  others  similar 68 

'o  telegraph  companies  in  reference  to  transmission  of  weather  re- 
reports 280 

'o  boards  of  trade,  chambers  of  commerce,  agricultural  societies,  &c.,  5, 309 

o  foreign  coirresi>ondents  relating  to  this  division 368 

^neral  and  special  orders  and  circulars  with  reference  to  this  di- 
vision   5,780 

[iscellaneous 1,592 

Total 21,334' 

SIGNAL-DIVISION. 

o  heads  of  departments  and  bureaus 142 

delating  to  duties  and  discipline  at  signal- service  school  of  instruc- 
tion and  post  of  Fort  Whipple,  Va 638 

delating  to  recruiting  and  enlistment .• "277 

.nswers  to  applications  for  appointment  in  the  signal-service.  United 

States  Army 367 

General  and  special  orders  and  circulars  with  reference  to  this  di- 
vision    1, 789 

liscellaneous 842 

Total 4,.©55 

PROPERTY-DIVISION. 

'o  heads  of  departments  and  bureaus 681. 

'o  manufacturers  and  others  in  reference  to  instruments,  equipments, 

&c 852 

'o  observer-sergeants  and  other  enlisted  men  in  reference  to  property 

and  money  accounts 8,161- 

n  reference  to  quarterly  returns  of  officers 457 

liscellaneous 10, 892 

Total 21,043 

Aggregate 46,432 

25  w 
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RECEIVED. 

DIVISION  OP  TELEGRAMS  AND  KEPORTS  FOR  THE  BENEFIT  OP    COMMERCE  AND 

CULTURE. 


From  heads  of  departmoDts  and  bureaus 

Applications  for  establishment  of  new  stations 

I'^om  telegraph  companies  in  reference  to  transmission  of  weather  re- 


ports. 


AGS 


58 

SOS 

From  observer-sergeants  in  reference  to  their  duties 6, 163 

From  boards  of  trade,  chambers  of  commerce,  and  agricultural  so- 
cieties        3,303 

From  foreign  correspondents  relating  to  this  division 116 

Special  applications  for  suggestions  tor  practical  use  of  weather-maps, 

&c 268 

Reports  relative  to  instruction  of  observer-sergeants  and  assistants..      3, i>57 

Mailed  reports  of  observer-sergeants  on  station 175, 324 

Miscellaneous 2,024 

Total 191,4^ 


SIGNAL-DIVISION. 

From  heads  of  departments  and  bureaus 237 

Relating  to  duties  and  discipline  at  signal-service  school  of  instruc- 
tion and  post  of  Fort  Whipple,  Va 564 

Relating  to  instruction  in  signaling  at  Fort  Whipple,  Va.,  and  in  dif- 
ferent military  departments 276 

Relating  to  recruiting  and  enlistment 1, 017 

Applications  for  appointment  in  the  signal-service,  United  States 

Army 210 

Miscellaneous 1,293 


Total 3,C( 

PROPERTY-DIVISION. 

From  hemls  of  departments  and  bureaus 282 

From  manufacturers  and  others  relating  to  instruments,  equipments, 

&c 538 

From  officers  concerning  property,  quarterly  returns,  &c 1, 382 

From  observer-sergeants  and  other  enlisted  men  relating  to  property 

and  money  accounts 13^521 

Regarding  property  transferred  to  stations 1,069 

Miscellaneous 4,896 


Total. 


22,4^ 


-^gg^gate  . 


217, 57 

40,  4;j 
217, 57 


Aggregate  sent 

Aggregate  received 

Aggregate  sent  and  received 264,  OC 

Paper  10. 

Tabic  showing  the  number  of  meteorological  instruments  pvrchased^and  ianued  from  Ociohi 
1,  1872,  to  September  30,  1873. 


InBtnuuenU. 


Issned  to  sUtioDt 

IsAUod  for  special  nscs 

iHsned  at  laar.  report 

Tioturneil  for  repairs.  Sec 

Total  nnraber  now  on  station . 
Total  number  purobased 


190 
13 
M 
37 

156 
64 


a 


67 
43 
177 

238 


•56 


106 
27 

li4 
50 


91 

10 
76 
70 
91 

7 


3 
114 


li» 
40 


1 

20 
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Paper  11. 

JST  OF   CONTRIBUTIONS   TO   THE    LIBRARY  FROM   FOREIGN    SOURCES 

DURING  1872-73. 

1.  Cenni  storici  snl  snccessive  soiluppo  della  moteorologia  e  sn  alcnne  sn  imporUinti 
pplicazioni.    Stadio  del  Dr.  Antonio  Abetti. 

2.  Die  Regenverbiiltnisse  des  Konigreicbs  Hannover,  nebst  ansfUrbrlioher  Darstel- 
iiug  aller  den  atmospbiiriscben  Niederscblag  und  Yeixlanstung.  Von  Dr.  M.  A.  F. 
"restel.    Emden,  1864. 

3.  Die  Witterangsverbaltnisse  des  Jabres  1870.   Von  Dr.  H.  Scboder.  Stuttgart,  1872. 

4.  Norraalo  Warmemittei  von  Stuttgart  nnd  Heidonbeim.  Von  Dr.  H.  Scboder. 
tuttcart,  1872. 

5.  Hiilfatat'eln  zur  barometriscben  Hobenbestimmnng,  nebst  einer  Anleitnng  ziir 
Intersucbuug  and  znm  Gebraucb  des  Aneroidbarometer.  Von  Dr.  H.  Scboder.  Stutt- 
•irt,  1872. 

6.  Bericbt  ttber  die  Verbandlangen  der  Meteorologen-Versammlong  za  Leipzig. 

7.  Die  koeuiglicbe  staats-  und  landwirtbscbaftlicbe  Acadeuiie  Eldena  bei  der  Univor- 
itiit  GreiiBwald.    Von  Dr.  £.  Baumstark.  Berlin,  1670. 

8.  Circular  No.  1,  Mn  Upsala  Observatorium  till  de  of  Laneus  kongliga  Husbldl- 
ings  Sallskaper  utsedde  meteorologiska  Observatorer. 

9.  Die  Winde  in  ibrer  Beziebnng  zur  Salubritiit  und  Morbilitat.  Ein  Beitrag  zur 
lediziniscben  Witterungs-  und  Klima-Kunde.  Von  Dr.  M.  A.  F.  PresteL  Emden, 
864. 

10.  Femaarsberetning  fra  det  kongelige  Landbusboldningsselskabs  meteorologiste 
loraitee  for  1866-70.    Bed  Poul  la  Cour.    1872. 

11.  Der  Sturm  Warner  und  Wetteranzeigel.  Von  Dr.  M.  A.  F.  PresteL  Emden,  1870. 
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rag  in  den  Jabren  1869, 1870,  und  1871.   Von  Carl  Homstein.  Prag.    3  vols. 

16-18.  Specola  reale  di  Napoli.  Osservazioni  meteoricbe  dall'  Luglio,  Agosto, 
ettembre,  1872,  fatte  dull'  astronomo  Professore  F.  Briacbi.    3  vols. 

19.  Aunnaire  h  Pusage  du  Constantinople  pour  I'annde  bissextile  1872.  Public  par 
Observatoire  imperial  m^t^orologique.    Constantinople. 

20-21.  Bulletin  do  TObservatoire  imperial  mdt^rologique  de  Constantinople.  An- 
^es  1870-1871.    2  vols. 

22.  Academic  des  sciences.  Pbysique  du  globe.  Note  sur  les  courants  magn^tiques 
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arry. 

23.  Sur  les  plnies  de  poussi^re  et  les  pluies  de  sang.    Par  M.  H.  Tarry. 

24.  Conferences  militaires  beiges.  T^Idgrapbie  eleotriqae  de  campagne.  Par  Van 
►en  Bogaert.    Paris,  1870. 
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aris. 

26.  Applications  nouvelles  de  la  science  et  de  rindustrie  h  Part  de  la  guerre.  Par 
[.  Wanwermans.    Paris,  1869. 

27.  Etudes  sur  quelques  temp^tes.  Par  Hugo  Hildebrand  ELildebrandsson.  Gotbem- 
ourg,  1872. 

28.  Relatorie  do  service  do  Observatorio  de  infante  dXuiz  no  anno  meteorologico  de 
^0-m,    LUboa,l«72. 
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30.  Memoria  de  la  marcba  regular  6  periodica  6  irregular  del  barometro  en  la  Habana 
esde  1858  6  1871  inclnsivo.    Por  el  R.  P.  B.  Vifles,  8.  J.    Habana,  1872. 

31.  (Cbart.)  Commission  europ^une  du  Danube.  Observations  m^t^orologiques 
rises  a  Pomboucbure  de  Soulina. 

32.  (7  cbarts.)  Meteorological  observations,  St.  Xavier*s  College,  Calcutta,  January, 
B69,  to  June,  1872. 

3.3.  Results  of  meteorological  observations  made  at  tbe  Radcliffe  Observatory,  Oxford, 
1  tbe  year  1869.    By  tbe  Kev.  Robert  Main,  Oxford,  1872. 

34.  Suggestions  on  a  uniform  system  ot'  meteorological  observations.    Utrecbt,  1872. 

35.  Magnetic  survey  of  tbe  east  coa^t  of  France  in  1869.  By  tbe  Rev.  Steven  J. 
erry. 
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Inrray. 

:n'.  Account  of  tbe  operations  of  tbe  great  trigonometrical  survey  of  ludia.  By  Col. 
.  S.  Walker. 
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3rt.    Observitoire  iinp<5rial  m<5t^orologlqne.    Arabic  meteorology. 

39.  Annalen  des  plijHikaliscbeu  Ceiitral-Observatoriums.  Heraasgegeben  von  H 
Wild.    JabrgaDg  1870.    St.  Petersburg  1872. 

40.  Newfoundland  almanac,  1873. 
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4:^44.  Monthly  record  of  results  of  observations  in  meteorology,  terrestrial  magnet 
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zioni  ozononietriche  meteorologiche,  fatte  in  Roma  da  Caterina  Scarpellini. 
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55.  Daily  we^ither-reports,  January  to  June,  1872.  Presented  by  the  meteorological 
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.^6.  Die  Klimatologie  Norwe^ns.  Von  H.  Mohn.    Christiania,  1872. 

57.  Anno  XXV^  della  corrispondenza  scientifica.  Bulletino  delle  osservazioni 
ozononietriche  meteorologiche,  fatt«  in  Roma  da  Caterina  Scarpellini. 

58.  Meteorolgical  observations,  St.  Xaviep's  College  Observatory,  Calcutta,  for  July 
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60.  Discussion  of  the  meteorological  and  magnetical  observations  made  and  collected 
at  the  Flagstaff  Obser\'atory,  Mclbonme,  and  at  various  stations  in  the  colony  of  Vic- 
toria, March,  18^,  to  February,  1859. 

61.  ResultH  of  the  meteorological  observations  taken  in  the  colony  of  Victoria,  during 
the  years  1859-^62,  and  of  the  nautical  observations  collected  and  discussed  at  the 
Flagstaft*  Observatory,  Melbourne,  during  the  years  1858-^62.    By  George  Newmayer. 

62.  Results  of  the  magnetical,  nautical,  and  meteorological  observations  made  and 
collected  at  the  Flagstatt*  Observatory,  Melbourne,  and  at  various  stations  in  the  colony 
of  Victoria,  March,  1>;>8,  to  February,  1859. 

63.  Sammlung  von  HiiUHtafeln  zur  Berechnnng  barometrischer  Hohenbestimmangen. 
Zusammengestellt  von  A.  Moritz  und  H.  Kiefer.    Tiflis,  1870. 

64.  02>servazioni  meteorologiche  con  speciali  istruzioni  intomo  a  quelle  pluvionie- 
triche  raccolto  sotto  la  direzione  del  P.  Francesco  Denza,  direttoro  dell*  osservatoriG 
dt*l  R.  Collegio  Carlo  Alberto  in  Monciilieri.    Torino,  1873. 

(m.  The  Greek  Philological  Society  in  Constantinople,  Tomoe  E,  1870-^1. 

iif}.  Nonvelle  classification  des  nuages,  par  Andr6  Pooy.    Paris,  1873. 

67.  Zeitschrift  der  oosterreichischen  Gesselschaft  fUr  Meteorologie.  Redigirt  von  Dr, 
C.  Jelinok  nnd  Dr.  J.  Hann.    Band  7.    Wien,  1872. 

^  68.  Meteorologische  Beobachtungen    angcstellt   auf  der  Leipziger   Universitats- 
Stern warte  im  Jahre  1871.    Von  Prof.  Dr.  C.  Bruhns. 

69.  Die  pbysikalischen  Einwirknngen  des  Waldes  auf  Luft  nnd  Boden  nnd  seine 
klimatologische  u)id  hvgienischo  Bedeutung.  Von  Dr.  Ernst  Ebermayer.  AschaSen- 
bnrg,  1873. 

70.  Graphtsche  Darstellnngen  iiber  den  Gang  der  Boden-  nnd  Lnfl-Temperatnr  iiB 
Frvien  nnd  im  Waldo.    Estra-Beigabo  zu  Dr.  E.  Ebermayer.    Aschafienbnrg,  1873. 

71.  Ricerche  fisico  astronomiche  intomo  all'  nranolito  cadnto  noil  agro  Romano  il 
31  di  Agosto  1872,  del  padre  G.  Stanislaus  Ferrari. 

72.  Om  Askvadren  1  sverigo  ar  1871,  af  Hugo  Hildcbrand  Hildebrandsson,  Upsala 
Universitetets,  ^rsskrift,  1873,  IJpsala,  1873.  mth  Bnlletin  m<^t^rologiqne  mensuel  de 
rObservatoire  de  1  Universit*?  dX  psal.    (Vol.  5,  Dec,  1872,  No.  1.) 

73.  Monthly  record  of  observations  in  meteorology,  &c.,  at  Melbourne  Observatory, 
November  and  Doceml>er,  1872,  and  January,  1873.    (Robt.  L.  J.  Ellery.) 

74.  Monthly  notices  Meteorological  Society  of  Mauritius.    (February  13, 1873.) 

75.  Stony  hurst  College  Observatory.  Results  of  meteorological  and  magnetical  ob- 
servations, 1872. 
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76.  Annates  de  la  Society  d'^malation  da  ddpartement  des  Vosges.    Tome  14e,  ler 
Abler.    Paris,  1871. 

77.  Le  etelle  cadenti  del  27  Novembre  1872,  nota  del  P.  Aneelo  Secchi.    Roma,  1873. 

78.  Specola  reale  di  Napoli.    Ossen'azioni  meteoriche  dell'  Ottobre,  Novembre,  Di- 
^mbre,  1872,  fatte  dalP  astronomo  Professore  F.  Brischi.    (3  parts.) 

79.  Monthly  record  of  meteorological  observations  taken  at  Melboame  Observ- 
atory, for  February,  1873,  under  the  snperintendence  of  Robert  EUery. 

80.  Notes  on  the  climate  of  Victoria,  by  same. 
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'de  Binds,  Ist  Befte,  (med  6  Plancher.)    Throndbjem,  1872. 

82.  Die  Pflanzenwislt  Norvregens.  Ein  Beitrag  zur  Natur-  nnd  Cnltnrgeschicbte  Nord- 
Suropas.    Von  Dr.  F.  C.  Schttbeler.    (AllgemeinerTbeil.)    Christiania,  1873. 

83.  Norsk  Meteorologisk  Aarbog  for  1871,  ndgivet  af  det  Meteorologiske  Institut. 
Christiania,  1872. 

84.  Annalen  dee  physikalisohen  Central-Observatoriums.    Heransgegeben  von  H. 
mia,    Jahrgang  1871.    St.  Petersburg,  1873. 

85.  JahrbUcher  der  k.  k.  Central- Anstalt  fUr  Meteorologie  und  Erdmagnetismus.  Von 
:Jarl  Jelinek  und  Carl  Fritch.    Wien,  1873. 

86.  Mittheilnngen    ana   dem   Archiv   des   Voigtlandischen  alterthumsforschenden 
Sereins.    41ster,  42ster  und  43ster  Jahresbericht. 

87.  The  cyclone  in  the  Bay  of  Bengal  in  June,  1872,  by  W.  G.  Wilson,  officiating  mete- 
orological reporter  to  the  governor  of  Bengal. 

88.  Meteorolog-BuUetindesphyBikaliscben  Central-Observatoriums.  St.  Petersburg, 

89.  Bulletin  international  de  TObservatoire  de  Paris,  1872-73. 

90.  Telegrafische  Witterungs-Berichte.    Von  k.  k.  meteorologischen  Central-Institut 
lohe-Warte  bei  Wien,  1873.    F.  Osnaghi. 


Paper  12. 

ACCOUNT  OF  SALES  OF  MAPS. 

1873. 

darch  31.    30  maps,  in  two  colors,  at  3  cents (0  90 

Lpril    15.    60  maps,  in  two  colors,  at  3  cents 180 

day       1.  100  maps,  manifold 2  73 

8.    30  maps,  in  one  color,  at  2  cents GO 

12.  30  maps,  in  one  color,  at  2  cents 60 

13.  •  50  maps, in  one  color,at  2  cents 1  65 

Fnne     9.    60  maps,  in  one  color,  at  2  cents 1 '20 

lO.    10  maps,  in  one  color,  at  2  cents 20 

12.      5  maps,  in  one  color,  at  2  cents 10 

17.    75  maps,  in  one  color,  at  2  cents .  1  fiO 

17.    50  maps,  in  one  color,  at  2  cents 1  00 

20.  100  maps, manifold ^.. 2  75 

25.  50  maps,  in  one  color,  at  2  cents 1  (K) 

26.  25  maps,  without  reports,  at  11  cents 37 

ruly     17.  333  maps,  in  two  colors,  at  3  cents 9  91) 

17.  200  maps,  in  one  color,  at  2  cents 4  00 

20.    25  maps,  in  one  color,  at  2  cents 50 

25.    13  maps,  in  two  colors,  at  Scents 39 

lug.     11.  104  maps,  in  two  colors,  at  3  cents 3  12 

25.    93  maps,  in  two  colors,  at  3  cents 2  79 

Sept.    11.    14  maps,  in  two  colors,  at  3  cents 42 

19.  100  maps,  manifold 2  75 

19.    50  maps,  in  one  color i 1  00 

25.    93  maps,  in  two  colors,  at  3  cents 2  79 

25.      5  maps,  in  one  color,  at  2  cents 10 

30.    30  maps,  in  two  colors,  at  3  cents 90 
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Monthly  and  annual  mean  temperatures,  Odoher,  1872,  to  September,  1873. 
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Statement  showing  how  many  times  the  ioind  was  observed  hlotoingf  «fo.— Continued. 
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REPORT  OP  OB8ERVATIOK8  MADE  AT  THE  ISLAND  OP  SAINT  PAUL, 
(BEHRING  SEA,)  BY  OBSERVER  C.  P.  FISH,  SIGNAL-SERVICE,  U.  S.  A., 
FROM  JUNE  5,  1872,  TO  MAY  31,  1873. 

Island  of  Saint  Paul, 

Bekring  Sea,  Apnl  15, 1873. 
Sir  :  This  final  report  that  I  have  the  honor  to  transmit  is  deemed  expedient  as  a 
medium,  not  of  exhaustive  analysis  or  even  of  approximation  to  perfect  results,  but 
rather  of  oonreying  a  genersJ  synopsis  of  the  meteorological  features  incident  to  this 


ANALOGOUS  FBATURB8  OP  TWO  ARBAB. 

Naturally  resemhling  that  of  the  North  Atlantie  Ocean,  the  climate  of  Behring  Sea 
presents  but  few  of  those  more  wonderful  electric  and  othet  phenomena  of  interior 
climes :  but,  as  fields  for  practical  research,  I  can  conceive  of  none  more  valuable  than 
Iceland  of  the  Athintic  and  Saint  Paul  Island  of  the  North  Pacific  Similarly  situated 
in  relation  to  ocean  currents,  these  areas  can  be  readily  pictured  in  the  imagination  as 
aerial  maelstroms,  where,  throughout  the  year,  the  elements  are  scarcely  ever  at  rest 
and  storm  succeeds  storm  with  violent  rapidity  and  complex  change. 

PBXNOMKH  A  OP  UFFBR  OURRXMTS. 

The  arrangement  of  observations  on  the  xvppesr  currents,  which  I  have  attempted,  is 
by  no  means  perfect.    The  entries  in  the  nephelogioal  and  phenomenal  reports  ara 
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itiher  in  the  form  of  snch  daily  memoranda  as  apply  to  the  movements  of  storms  and 
le  general  phases  attending.  Yolaminous  as  these  reports  already  appear,  a  truly 
»rfeet  entry  would  involve  more  rigid  system,  so  constant  is  the  cloudiness  and 
irious  the  elemental  changes,  and,  thereby,  so  comprehensive  the  phenomena  daily 
wsented  in  this  climate,  that  a  record  of  all  might  discourage  the  most  cursory 
view.  Nevertfieless,  after  a  sort  of  philosophical  assumption  that  all  the  obscure 
ws  of  nature,  whether  organic  or  intellectual,  are  to  be  developed  during  future  ages, 
It  for,  but  by,  the  mind  of  man,  it  occurs  that,  to  establish  n-om  theories  the  laws 
yvemin^  the  progression  and  movements  of  storms,  research  into  the  most  minute 
id  interior  phases  thereof  should  be  prosecuted  with  unceasing  vigor. 

NEPHELOOICAL  OB8ERYATION. 

Observations  upon  the  clouds  alone  as  indicative  of  currents  and  certain  barometrio 
'  other  conditions  can  be  so  extended  that,  concerning  my  own  memoranda,  I  would 
Lcuse  their  tedious  and  perhaps  monotonous  length  through  evidence  of  their  value  as 
mply  records  for  reference  in  the  investigation  of  any  one  particular  disturbance. 

IMTBRIDR  PHEKOMXNA. 

Another  object,  independent  of  Immediate  practical  value,  appears  in  their  oontinu- 
ice.  Recognizing  the  necessity,  in  any  system  of  observations,  of  a  correct  method 
;  the  beffinning,  and  awaiting  instructions  and  advice  wherein  I  may  have  gone 
(tray,  I  had  deemed  these  minor  phenomena,  interesting  as  they  are  to  myself,  of  con- 
ddrable  ffeneral  value,  also,  as  disdplining  the  attention  and  leading  the  pereeptioiis 
ess  raadfly  from  effeoi  to  cause. 

OBSCURITY  OF  CERTAIN   RELATIONS. 

Although  a  more  lucid  review  might  be  anticipated  from  a  station  so  distant  and 
iseonneoted,  any  discussion  of  the  laws  governing  these  storms,  and,  i>articularly,  the 
eotricai  condition  of  these  centers,  must  be  necessarily  premature,  if  not  impraeti- 
kble. 

ATMOSPHERIC  PRBSBURS. 

The  area  of  low  pressure  prevailing  during  winter  over  Behriuff  Sea  is  certainly 
dry  extended,  as  evidenced  by  former  observations  at  Sitka  and  those  records  from 
le  mouth  of  the  Anadyr  which  I  have  transcribed,  and  transmit  for  reference.  This 
^markable  depression  presents  curves  and  variations  which,  although  not  very  ab- 
ipt,  are  of  extreme  interest  in  connection  with  the  atmospheric  changes. 

VARIATIONS  OP  PRESSURE. 

The  difference  between  the  pressure  of  any  two  successive  months,  as  December, 
372,  and  January,  1873,  is  often  extreme  and  a  true  index  of  other  corresponding  con- 
itions  both  thermal  and  hygrometrie^ 

LOW  WINTER  PRBflSUSB. 

It  will  be  observed  that  the  low  average  of  the  winter  months  is  produced  by  ex- 
reme  minima  attending  storms ;  in  other  words,  the  normal  pressure  is  high.  I  do 
ot  here  allude  to  those  considerable  periods  in  which  the  barometer  has  maintained  a 
eisht  above  30.40  or  30.50,  but  raither  to  those  serene  intervals  in  which  the  pressure, 
otirely  uninfluenced  by  any  acyacent  depressions,  remains,  for  days  together^  above 
O.OO,  as  in  the  summer  months. 

ATMOSPBBRIC  WAVES. 

Otherwise  than  from  tl^  great  daUy  and  monthly  variations,  the  baxometrio  more* 
lents  appear  to  resemble  those  of  temperate  climes.  The  great  depressions  move  for- 
rard  at  rates  varyine  according  to  that  of  the  oirms  doad,  as  indicated  in  nepheloffi- 
al  report,  and  the  high  intervening  ranges  are  traced  according  to  the  lesser  osoilb- 
tons  of  the  meronry  that  so  frequently  occur. 

INTERIOR  8TORM8  AND  EXTENDED  AltBAS  OT  DBPRBSmOR 

During  each  of  two  months,  Deoember  and  February,  depressions  occurred  which 
oubtless  extended  over  the  entire  area  of  ocean  north  of  the  fiftieth  parallel.  These 
ppeared  for  many  days  stationary,  and  reference  to  the  journal  indicates  a  series  of 
linor  depressions,  to  which,  constdexlng  their  characteristics  and  attending  phenom- 
nik  I  have  applied  the  name  and  imx>ortance  of  subordinate  •'  eddies,"  as  will  he  noted 
nder  the  head  of  storms. 

THERMAL  OONDinON0* 

The  range  of  temperature  over  the  area  of  which  Saint  Paul  Island  is  reptesent- 
tive,  is  most  intimately  related,  as  might  be  antiotpoted,  to  the  extreme  high  degree 
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of  hnmidity  which  prevails  even  through  the  winter  months.  In  this  element  of  heat 
we  notice,  particnlarly,  the  inflaenoe  of  ocean-currents,  which  appears  similar  to  that 
causing  the  isothermal  deviations  of  the  North  Atlantic. 

MSAN  WINTBR  TBMPBRATURB. 

The  past  winter  is  said  to  have  been  "  seasonable,"  but  a  series  of  former  thermome- 
tric  records  has  fallen  under  notice  which  indicates  that  during  this  period  a  highex 
temperature  sometimes  prevails,  and  thus,  perhaps,  a  lower  pressure.  I  am  confident 
that  a  series  of  years  would  throw  the  isothermal  of  20^  considerably  south  of  thi£ 
island. 

RANGE  OF  TEMPERATURE. 

The  range  of  temperature,  both  daily  and  monthly,  is  subject  to  greater  variation! 
than  in  the  summer  season.  During  a  period  of  two  or  three  months  the  sea  north- 
ward is  completely  ice-bound,  whence  it  might  be  inferred  that  the  depressions  oc- 
curring on  the  westerly  curves  of  storms  are  quite  as  abrupt  and  extreme  as  in  the 
continental  interior.  Results  do  not  justify  this  conclusion,  as  the  thermometer  rarel^i 
attains  a  minimum  of — 10^,  and  it  is  quite  evident  that,  during  the  period  referred  to, 
the  island  still  lies  within  the  influence  of  the  warm  currents  southward,  the  ice- 
boundaries  extending  but  a  short  distance  in  that  direction. 

ABRUPT  VARIATIONS. 

The  more  rapid  variation  occurs  on  the  easterly  quadrants  of  those,  storms  fron 
southwest,  in  wh^ch  the  indrawn  southeast  current  causes  the  temperature  to  rise 
quickly  to  near  or  even  above  32°. 

GENERAL  UNIFORMITT  OP  TEMPERATURE. 

With  exception  of  the  less  abrupt  depression  on  the  westerly  quadrants  produced 
by  the  northerly  surface  current^s  the  temperature  remains  otherwise  remarkabl5 
equable,  and,  during  even  the  days  most  free  from  cloud,  the  thermometer,  if,  at  day- 
light, near  or  below  zero,  continues  near  that  degree  until  the  sun  attains  the  merid- 
ian, even  although  it  is  near  the  vernal  equinox,  and  the  wind  comparatively  light. 

AN  ISOTHERMAL  OF  ALASKA. 

The  winter  isothermal  of  Sitka  evidently  intersects  this  meridian  about  one  hundred 
miles  south  of  the  Aleutian  Isles. 

THEKMAL  MAXIMA  AND  MINIMA. 

The  winter  maximum  of  temperature  is  said  to  very  rarely  attain  40°.  The 
minimum  has  never  been  known  to  extend  below  — 14°.  ^ 

HIGH  TEMPERATURE  OF  NOVEMBER  AND  DECEMBER. 

November  and  December  are  generally  noted  for  high  temperature,  and  the  absence 
of  ice  during  those  months  is  naturally  su^ested  as  amonc;  the  known  causes  in  ad- 
vancing, as  in  the  interior,  the  winter  minimum  to  a  period  one  or  two  months  beyond 
the  solstice. 

PERIOD  OF  GREATEST  THERMAL  DEPRESSION. 

Casual  observers  have  attempted  to  indicate  the  month  or  time  of  greatest  cold 
Without  disputing  statements  conflicting  in  themselves,  it  is  evident  that  this  can  b< 
established  only  by  extended  observations.  During  the  past  winter  March,  with  f 
mean  temperature  of  12°,  was  the  coldest  month :  but  an  examination  of  other  pre 
vailing  conditions  points  to  this  instance  as  possibly  exceptional. 

TEBfPERATURB  OF  SURFACE  CURRENTS. 

I  have  entered  in  phenomenal  record  crude  observations  on  the  general  course  o 
temperature  corresponding  with  surface  wind.  These  I  would  henceforth  discontinue 
M  an  unnecessary  addition  to  Form  4. 

TBBfPXRATURE  OF  SOUTHWEST  CURRENT. 

The  only  currents  worthy  of  note  by  reason  of  temperature  are  those  {h>m  south 
west  and  east-northeast.  The  southwest  current  moves  from  the  direction  of  the  warn 
Kuro  Siro ;  nevertheless,  the  southeast  wind  6f  the  other  southerly  quadrant  whid 
frequently  attends  rain,  no  more  quickly  veers  to  southwest  than  does  the  temperatun 
materially  decrease  and  the  ndn  turn  to  snow.  The  southwest  wind,  even  when  inde 
pendent  of  its  rotary  relations  to  a  storm's  center,  and,  when  once  or  twice  obaervee 
to  be  permanent  from  that  direction,  is  also  of  several  dcigTees  lower  temperatoie  thai 
the  average  of  the  southeast  oonent. 
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TBBCPERATURB  OP  EA8T-NORTHSA8T  CURRENT. 

Tbe  temperature  of  the  east-noHheaet  wind  exhibit^  a  rather  higher  temperature, 
[  think,  than  that  of  the  current  from  due  east;  but  this  ia  a  subject  for  further  ob- 
«rvation. 

RBLATlVlc  HUMIDITY. 

The  hygrometric  conditions  prevailing  during  the  winter  are  but  little  at  variance 
vith  those  of  tbe  summer.  So  frequently,  indeed,  have  degrees  of  saturation  to  be 
ecorded,  than  when  the  difference  is  less  than  one  degree,  I  have  entered  the  humid- 
ty  as  deduced  from  a  fractional  part  thereof. 

HUMmmr  op  various  surpacb-citrrekts. 

The  north  wind  is  laden  with  the  least  moisture,  which  is  still  relatively  great.  The 
bllowing  is  the  order  in  which  the  winds  vary  with  reference  to  an  increase  of  moist- 
ire:  North,  northeast,  northwest,  west,  southwest,  south,  east,  and  southeast.  This 
loes  not  embrace,  however,  the  east-northeast  wind,  which  almost  invariably  advances 
i  degree  of  saturation. 

PHENOMENAL  INCREASE  OP  HUMIDITY. 

For  several  weeks  in  the  fall  months  I  noticed,  during  irregular  precipitation,  an 
nvariable  increase  in  humidity  and  the  violence  of  the  showers  whenever  the  wind 
veered  at  all  westward  from  due  north.  A  column  therefor  was  accordipgty  entered  in  one 
>f  the  reports,  but,  after  the  succession  of  the  winter  months  the  phenomena  was  no 
onger  repeated.  This  column  I  have  continued,  however,  that  it  may  be  noted,  in 
;he  ensuing  season,  whether  such  relations  were  purely  co-incidental,  or  owing  to  sea- 
sorrents  subsequently  closed  by  ice. 

ARIDITY  OP  NORTHEAST  CURRENT — ITS  RESEMBLANCE  TO  THAT  OP  WESTERN  EUROPE. 

The  aridity  of  the  northeast  wind  remains  to  be  noticed  for  its  remarkable  corre- 
ipoudence  to^the  northwest  wind  of  the  States,  and  its  close  analogy  to  the  northeast 
current  of  western  Europe.  Whenever  the  center  of  a  storm  moves  south  of  the 
sland,  that  current  is  thrown  into  action,  and  its  cold  aridity  kpeedily  condenses  the 
ipper  clouds,  changes  the  storm  ''  scud''  stratus  to  characteristic  cumuli,  and  in  every 
nanner  denotes  the  presence  of  the  westerly  quadrants. 

ORDINARY  CHARACTERISTICS  OP  SURPACB-CURRENT8. 

Concerning  the  winter  surface-currents  in  general,  in  nautical  idiom,  'Mt  is  always 
blowing  a  gale."  During  the  season  of  the  year  under  consideration,  the  intervals 
>etween  tbe  storms  are  so  brief,  and  the  north  winds  of  retreating  storms  so  persistent, 
ihat  the  expression  conveys  almost  literal  truth.  I  have  deemed  it  expedient  to  refer, 
n  the  following  general  manner,  to  the  characteristics  of  each  of  these  surface-cur- 
rents, in  order  to  aid  in  a  comprehension  of  the  ordinary  winter  weather  of  the  island. 

NORTH  WIND. 

The  north  wind  naturally  prevails  on  the  westerly  quadrants  of  storms,  but  settles 
more  frequently  in  that  quarter  when  the  center  passes  south  of  the  island.  When 
ihe  center  passes  north  or  northwest,  and  the  wind  veers  by  way  of  southeast  and 
jouth,  conditions,  thus  far,  have  appeared  so  complex  and  other  storms  so  quickly 
mcceed  that  the  current  seldom  veers  around  as.  far  as  north,  or  even  northwest.  The 
lorth  wind  is  characteristic  in  its  low  temperature  and  the  irre^lar  showers  of  reced- 
Bg  storms  from  west- northwest.  In  this  climate  it  is  almost  invariably  attended  by 
%  cumulus  which  extends  aroimd  the  horizon,  or,  more  usually,  appears  as  a  full,  gray, 
monotonous  stratum.  This  wind  frequently  varies  or  oscillates  oetween  north-north- 
prest  and  north-nprtheast,  without  appearance  of  upper  cloud  or  other  disturbing 
conditions.  Its  velocity  is  usually  about  twenty-Ave  miles  per  hour,  but  frequently, 
for  days  together,  it  moves  at  the  rate  of  thirty  to  forty-five  miles. 

NORTHEAST  WIND. 

The  northeast  wind  resembles  that  fit>m  north,  but,  after  its  speedy  condensation  of 
ipper  clouds,  it  is  seldom  attended  by  profuse  showers.  When  persistent  it  is  not 
rigorous. 

EAST  WIND. 

The  dM  east  wind  seldom  prevails.  The  currents  of  aspiration  caused  by  approach- 
ng  storms  usually  spring  uom  east-northeast,  or  some  point  to  the  south  of  east- 
loutheast. 
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EAST-NORTHEAST  WIND. 

The  eaat-northeAst  wind  attends  nearly  all  storms  froDEi  the  west-northwest,  and 
demands  attention  in  their  connection.  Its  average  velocity  is  ahoat  thirty-eight  miles 
an  hour,  but  on  ^'occasions  of  state/'  as  daring  the  storm  of  February  8,  it  asserts  ter- 
ritic  strength  and  coniirms  its  power  by  hurricane  violence.  As  in  January,  it  some- 
times continues  for  many  days,  forming,  with  its  characteristic  phenomena,  the  extreme 
outer  fringe  of  quadi'ants  of  storms  prevailing  in  succession  on  far-distant  southerly 
parallels. 

SOUTHEAST  WIND. 

'  The  southeast  wind,  indrawn  towaids  approaching  storms,  is  frequent  during  the 
months  of  November  and  December,  and  during  some  winters  evidently  throughout 
t^ie  season.  This  current,  so  prevalent  at  Sitka,  is  also  frequently  recorded  iu  the 
Anadys  Transcript,  sometimes  transferring  the  mercury  quickly  from  —  30°  to  -f-  30^» 
It  seldom  moves  at  a  less  velocity  thau  twenty-five  miles  per  hour,  more  generally  at 
thirty-five  ;  and  frequently,  for  a  few  hours,  from  fifty  to  seventy  miles.  Its  average 
duration  is  not  so  great  as  that  of  the  east-northeast  wind,  and  in  the  uu^ority  of 
storms  it  speedily  veers  to  southwest. 

SOUTH  WIND. 

The  south  wind  resembles  the  southeast,  but  is  comparatively  infireqnent,  and  either 
prevails  from  that  direction  temporarily,  during  a  gradual  veering,  or,  if  settled,  un- 
usually has  severaldegrees  of  so-called  "  wtstiog,"  partaldng  Qf  the  nature  of  the  south- 
west wind.    Its  velocity  is  moderate. 

SOUTHWEST  WIND. 

The  southwest  wind  is  the  great  surface-current  pushing  toward  the  storm-centers 
that  pass  north  of  the  island.  It  is  usually  the  extreme  limit  to  which  the  wind  veers 
when  other  storms  are  about  to  sncceed,  and,  with  regard  to  its  phenomena,  is  worthy 
of  strict  attention.  Its  vigor  is  from  thirty  to  thirty-five  miles,  although  at  times  aa 
great  as  sixty-five  or  seventy  miles  per  hour. 

WEST  AND  NORTHWEST  WINDS. 

The  west  anci  northwest  currents  have  been,  thus  far,  the  least  firequent  and  vigor- 
ous of*  all.  General  phenomena  indicate  these  characteristics  as  normal,  but  on  this 
point  the  evidence  of  those  residing  on  the  island  is  conflicting.  The  prevalence  of 
nigh  westerlv  winds  would  necessitate  atmospheric  conditions,  which  are  not  yet,  to 
myself,  readily  imaginable. 

PRECIPITATION. 

Observations  on  the  character  and  amount  of  precipitation  in  this  area  are  attended 
by  interesting  results.  It  will  be  at  once  noted  bow  entirely  disproportionate  is  the 
amount  compared  to  the  relative  frequency  and  ominous  character  of  cloudiness. 
The  most  profuse  seldom  affords  a  measure  exceeding  forty  hundredths,  (.40,)  and  yet 
it  frequently  occurs  that  every  day  of  an  entire  month  is  attended  by  light  precipita- 
tion of  some  form,  and  even  if  the  entry  of  **  rainy  days"  be  restricted  to  those  in 
which  at  least  .01  falls,  the  number  is  surprising.  A  large  amount  of  this  precipita- 
tion is  furnished  by  the  front  quadrants  of  general  storms,  idthongh  loug  continued 
showers  of  westerly  quadrants  add  a  remarkable  share,  especially  duriug  the  months 
of  January,  February,  and  March ;  the  hail  and  snow  of  cnmolo-stratus  attending  the 
Btorm-oenter  is  by  no  means  inconsiderable. 

PBaCIPITATlON,  IRMDGULAR  AKD  OONTZNOOU8. 

In  pbeoomenal  reports  I  have  classified  the  precipitation  as  irregular  or  canUnuouSf 
.and  thos  far  a  large  portion  of  the  latter  has  fallen  during  the  night. 

FOBM  OP  BEOOBIX 

By  reason  of  tlie  light  qnantities,  resulting  from  showers  and  conaeqnent  error 
from  evaporation,  I  have  entered  the  former  thrice  daily. 

FORM  OP  PRBOIPITATION. 

Bgr  te  tits  greater  amoiittt^  doriog  the  winter  months,  is  in  the  Ibtm  of  snow,  drift- 
ing immediately  into  the  sea.  In  continuous  snow,  however,  the  southeast  wind 
seldom  fails  to  so  increase  the  temperature  that  rain  can  and  does  fall  at  any  ti^ie, 
during  the  season. 

8IZB  OF  DROPS,  FLAKES,  AND  HAIL-STONB8. 

The  rain-drops  are  of  oomparutively  anuUl  size,  and  never  desoeud  in  torrents  as  on 
the  mainland  coast  or  interior. 
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The  size  of  snow-flakes  varies  as  elsewhere ;  the  fine  frost-snow  of  the  arctic  regions 
is  occasionaUy  recorded  daring  extreme  thermal  depressions,  but  is  seldom  of  sufficient 
Eimonnt  to  reflect  even  imperfect  parhelia,  although  sometimes  descending  from  a  cloud- 
less sky.  The  hail  is  of  the  white  opaque  variety,  termed  sleet,  and  varies  iu  size  ac- 
cording to  the  strength  of  conditions  hereafter  referred  to;  the  study  of  its  texture  is 
Dot  to  be  disregarded. 

8NOW-MEA8URBMEXT8  DCRIXG  TEMPESTS. 

In  the  journal  of  February  8  I  have  referred  to  the  difficulty  of  snow-measurement 
in  stormy  climes,  the  frequent  inutility  of  the  rain-gauge,  however  admirably  con- 
structed, and  the  extreme  care  and  judgment  requisite  for  accuracy.  Partial  estimaU 
becomes  absolutely  necessary  during  certain  storms,  but,  in  order  to  secure  more  prox- 
imate results  than  is  usual  under  such  conditions,  I  adhere  to  a  series  of  oonaideraiiwu 
entered  on  the  date  referred  to.  . 

STORMS  OF  BEHRINO  SEA. 

The  subject  of  storms  presents  a  field  of  amazing  latitude,  and  the  numerous  results 
Df  records,  even  with  the  exclusion  of  discussion  and  cherished  theories,  can  scarcely  be 
all  embraced  in  a  review  of  this  character. 

Somewhere  in  course  of  reading  I  have  noticed  the  assertion  that  the  signal-service 
comprised,  among  other  observers,  a  large  proportion  of  unaucoeasful  merchants.  Dis- 
carding, simply  by  allusion  thereto,  the  nniotentioual  auimadversions,  I  cannot  con- 
ceive how  those  unfortunate,  through  inahilityf  in  the  maze  of  commercial  venture,  cuuld 
ever  anticipate  success  in  analysis  of  the  almost  interminable  series  of  phenomena 
attending  atmospheric  storms,  and  thence  weave  theories  perfect  and  firm. 

FREEDOM   OF   WINTER    FROM    FOO    AND    CONSEQUENT    FAVORABLE   TIEW   OF   UPPER 

PHENOMENA. 

So  comprehensive  are  the  changes  and  attendant  phenomena  so  openly  presented  to 
view  during  the  winter  season,  are  the  numerous  and  intricate  cloud-currents  over 
Behring  Sea,  that  a  failure  to  obtain  the  secret  of  the  causes  operating  to  produce  a 
Btorm-progressive  movement  alone  is  indicative  of  the  innate  strength  of  meteorologi- 
cal science,  and  declares  that  the  attack  of  the  very  front  necessitates  not  only  the 
acumen  ot  commeroial  talent,  but  all  the  practical  tact  that  applies  to  law  or  mutual 
philosophy. 

\  TWO  CLASSES  OP  GENERAL  STORBfS. 

The  ordinary  records  point  very  conclusively,  however,  to  certain  general  results. 
Of  the  storms  prevailing  during  winter  there  are  two  sorts,  both  cyclonic ;  one  whose 
general  course  is  from  west-northwest,  and  the  other  from  any  point  between  west- 
southwest  and  south. 

WEST-NORTHWEST  CLASS  OF  STORMS. 

The  storms  from  west-northwest  naturally  appear  to  proceed  from  near  the  Asiatic 
coast.  They  occur  at  any  season  of  the  year,  but  more  frequently  in  the  later  mouths 
of  winter,  displacing,  as  it  were,  the  succession  of  those  from  southwest.  Their  origin 
may  be,  at  least,  as  far  westward  as  the  coast-line,  inasmuch  as  they  are  of  fully  devel- 
oped and  sometimes  excessive  vigor  on  arrival  at  the  island. 

DIRECTION  OF  ROTARY  CURRENTS— DURATION. 

Althong^  their  ooorse  it  occasionally  from  many  degreee  north  of  west-Dorthweet, 
the  indrawn  rotary  cuEreai  is  generally  from  eaat-northeatt.  When  the  center  passes 
north  the  wind  may  rite  from  east-sbutheasc ;  seldom  or  sever  from  due  east.  The 
duration  of  this  storm  is  from  one  to  three  days. 

PREBTONTTORT  INDICATIOira. 

The  manner  of  Initiatfon  k  peculiar  to  its  elasB.  Two  or  moire  di^  of  oomparatftve 
inaotioii  elapse,  during  which  there  is  seldom  visibk,  at  night,  any  appearance  of  auro- 
ral glow ;  but,  on  the  night  preceding  the  storm,  t^t  phenomenon  is  frequently  ob- 
served as  recorded  in  journal.  During  the  night  or  following  day,  homidity  increaset, 
the  barometer  fallSy  andt  after  the  commencement  of  the  rotary  current,  the  tempera- 
ture increateSi  though  not  to  so  great  a  degree  as  in  the  southwest  class  of  storms. 

ClUftUS  ADVANCE.— CIRRUS  OF  ANOMALOUS  ALTITUDB. 

The  cirnis  advance  is,  through  practice,  easily  recognized  among  any  other  cloudt 
and  frequentlv  appears  many  hours  previous  to  the  barometric  fall.  It  is  sometimes 
accompanied  by  cirrj^s  compounds  and  overspreads  the  heavens  very  gradually.  When 
cirro-stratus  or  cirro-cumulus  alone  appear  moving,  as  they  never  do  in  the  oommence- 
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ment  of  Bonthwest  storms,  aloDg  the  path  ofdistarbance,  those  clouds,  doriDs  and  after 
extensioD,  are  sometimes  obscm-ed  by  a  peculiar  form  oif  cirrus  T^hich  must  be  of  sin- 
gularly low  altitude. 

PRECIPITATION  ATTENDINO  THE  EA8T-NOBTHEABT  CURRENT. 

The  wiud  increases  in  this  storm  gradually  and  re^larly,  veering  slowly  at  the 
center  to  north  by  northeast,  or  by  south.  The  precipitation  is  remarkable  for  the 
small  size  and  piercing  character  of  flakes  which,  when  fallen,  have  to  the  touch  a 
consistence  of  finely  ground  meal  or  flour.  It  is  surprising  that  when  the  wind  hap- 
pens to  veer  toward  the  southeast,  these  flakes  enlarge  and  assume  a  texture  as  nor- 
mal as  when  it  veers  the  6ther  way. 

MARKED  PHENOMENA  OF  THE  EAST-NORTHEAST  CURRENT. 

There  is  another  similar  phenomenon  incident  to  this  storm,  or  rather  to  the  east- 
northeast  current,  quite  worthy  of  note.  At  a  temperature  as  low  as  22^  the  snow 
frequently  turns  to  rain ;  now,  we  will  suppose  the  temperature  to  remain  uniform ;  if 
the  wind  veers  by  way  of  northeast  the  rain  turns  to  snow,  which  is  not  remarkable, 
but  it  is  certainly  singular  that  the  rain  also  changes  to  snow  if  the  wind  veers  to 
southeast,  or  even  approaches  within  5^  of  east.  I  have  even  noticed,  under  the  latter 
oonditionSy  the  change  to  snow  when  the  temperature  increased  to  32^. 

CURRENTS,  AERIAL  AND  OCEANIC. 

These  phenomena  seem  to  indicate  that,  eastward  of  this  island,  the  warm  currents 
of  the  sea  are  thrown  over  into  Bristol  Bay,  producing  there  an  area  of  increased 
warmth  and  humidity.  This  suspicion  is  supported  by  other  phenomena  that  attend 
this  wonderful  storm-current.  It  is  uncertain,  thus  far,  whether  the  oceanic  currents 
are  deflected  by  ice  toward  the  area  referred  to.  These  east-northeast  winds  occurred 
at  a  very  early  period  during  the  fail.  Summer  observations  will  assist  in  determina- 
tion. 

CHARACTERISTICS  OP  THE  EAST-NORTHEAST  CURRENT. 

During  the  prevalence  of  this  wind  fog  sometimes  appears  fW>m  east-northeast,  and 
whenever  cumuli  moving  from  east  or  northeast  assume  a  new  direction  from  between 
those  points,  their  teztnre  is  immediately  changed  to  the  scud  stratus,  if  the  wind  is 
violent,  to  the  uniform  fog  stratus  if  moderate.  This  stratus  has  but  little  elevation, 
and,  on  one  occasion,  (temperature  24^  and  no  upper  clouds,)  I  noticed  fine  rain  when 
it  lay  at  an  altitude  of  less  than  600  feet,  and  when  its  temperature  must  have  been  iP 
above  that  at  the  surface  of  the  earth. 

"frozen  fog." 

Moreover,  with  this  wind,  a  frozen  precipitation  sometimes  appears,  which  the  people 
of  the  island  call  "  frozen  fog.** 

LIMITS  OF  THE  SINGULAR  EAST-NORTHEAST  CURRENT. 

Such  are  the  phenomena  incident,  not  strictly  speaking,  to  the  west-northwest  storm, 
but  to  its  surface-current,  and  they  are  worthy  or  continued  attention.  They  only  ac- 
company that  current  when  the  latter  is  from  between  east  8^  north  and  northeast  lO'^ 
east.  The  i-esidents  and  natives  call  the  storm  itself  a  northeaster.  The  northeast 
wind  is  of  a  widely  different  character  from  the  east-northeast. 

MOVEMENTS  OF  CIRRUS  IN  WEST-NORTHWEST  STORMS. 

« 

Although,  during  the  passage  and  disappearance  of  this  storm,  cirro-stratus  and 
cirro-cumulus  conform  to  the  new  surface-currents,  the  cirrus-cloud  itself  usually  re- 
tains its  original  direction,  presenting  but  few  of 'the  changes  and  dispositions  which 
it  exhibits  in  storms  from  southwest. 

FINAL  CHARACTERISTICS  OF  THE  STORM. 

Storms  irotrt  weet-northwest  do  not  closely  succeed  each  other,  and  their  westerly 
quadrants  constitute  the  most  lengthy  periods  of  severity.  Finally,  differing  widely 
uom  those  of  the  southwest  class,  their  precipitation  is  frequently  light  on  account  of 
the  fineness  of  the  rain  or  snow. 

STORMS  OF  THE  SOUTHWEST  CLASS— EVIDENT  ORIGIN  FROM  CYCLONES  OF  CHINA  SEAS. 

Presented  now  for  consideratiou,  the  southwest  class  of  storms  includes  all  those  vio- 
lent commotions  whose  origin  is  in  the  vast  extent  of  ocean  lying  in  a  direction  from 
west-southwest  to  south.  These  are,  above  all  others,  the  storms  which  impart  to  this 
sea  its  tempestuous  cKme,  and  whose  midnight  fury  often  hurls,  with  almost  volcanio 
strength,  the  mountainous  waves  of  ocean  against  the  island's  rocks  and  oliffii.    Rising 
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from  tke  direotioii  of  the  warm  Euro  Siro,  or  Pacific  Galf  Stream,  they  move  aloug  its 
coarse,  assaming  their  greatest  freqaency  ia  November,  and  a  review  of  their  general 
phenomena  cannot  but  suggest  their  real  origin  to  be  from  those  violent  cyclones  that 
ourve  around  the  China  Seas.  , 

PREMONITORY  INDICATIONS. 

tinder  a  great  variety  of  conditions  do  these  storms  appear  before  the  island.  At 
times,  a  dry,  cold-appearing  cumnlus-stratum  from  north  is  suddenly  dispersed 
throaj^h  extension  of  the  cirrus  from  southwest,  constituting  the  storm-advance. 
Sometimes,  though  not  frequently,  a  storm  from  west-northwest  appears  to  converge 
on  one  from  southwest,  in  which  the  latter  asserts  its  superior  strength,  and  mingles 
with  the  former  or  breaks  it  up.  More  frequently,  however,  the  first  indication  of  its 
approach  is  a  cirrus-trace  along  the  horizon.  This  advance  is  seldom  accompanied  by 
cirrus  compounds  from  its  own  direction,  as  in  the  storm  from  west-northwest,  butHhe 
true  current  of  cirrus  itself  extends  with  marked  rapidity  and  ominous  aspect. 

PHENOMENA  OF  SOUTHWEST-STORMS. 

The  barometric  fall  is  proportioned  to  this  rapidity  of  approach,  and  the  attending 
gale  from  southeast  attains  its  maximum  velocity,  frequently,  but  a  few  hours  after 
the  initiatory  indications.    Storms  of  this  class  are  of  comparatively  brief  duration. 

DECEPTIVB  SOUTHEAST  CIRRUS-CURRENTS. 

It  will  be  noticed,  in  the  earliest  dates  of  the  journal,  that  I  was  led  into  the  error 
of  supposing  many  of  these  storms  to  progress  from  the  southeast.  This  resulted  from 
observing,  during  the  progress  of  the  storm,  its  oirrus-stratMn,  or  traces  thereof,  mov- 
ing from  a  southeast  direction,  when,  in  reality,  this  new  movement  of  tlie  cloud  was 
caused  by  its  coming  within  exposure  to  the  surface-current. 

ORIGIN  OP  ANOMALOUS    CLOUD-CURRENTS  AND    FORMATION    OF    CIRRUS    COMPOUNDS- 
FREQUENT  CONFORMATION   OF  UPPER  CLOUD  TO  SURFACE-CURRENT. 

The  observations  of  November  18,  in  journal,  detail  at  full  length  the  manner  of 
these  singular  changes  and  also  the  origin  of  cirro-stratus  and  cirro-cumulus.  It  is 
especially  worthy  of  note  that  after  the  advance  quadrants  of  both  classes  of  storms 
have  moved  beyond  the  island  and  the  intricate  upper  currents  again  appear,  the  Jatter 
frequently  evince  this  remarkable  disposition  to  assume  the  direction  of  the  surface- 
wind,  and  the  cirro-cumulus  of  the  west-northwest  storms  is  almost  invariably  tiius 
affected.  In  the  storms  under  consideration,  when  the  center  approaches,  and  even 
after  the  wind  has  veered  to  southwest,  the  traces  of  cirrus  retain  a  direction  from  east 
or  southeast  during  the  period  they  remain  in  view,  which  is  usually  brief. 

CIRRI  OF  GREAT  ALTITUDE. 

At  this  step  in  the  storm's  progress,  however,  on  one  or  two  occasions,  light  traces 
of  cirri  have  been  observed,  of  great  altitude  and  moving  along  the  true  path  of  dis- 
turbance. 

STORM-CENTERS  OP  THE  NORTH  PACIFIC. 

But  these  phenomena  introduce  the  observer  to  an  area  of  the  storm  more  calculated 
to  arouse  wonder  and  speculation  than  any  other  possible  combination  of  atmospheric 
conditions  that  prevail  over  Behriug  Sea. 

The  elements  having  exhausted  their  fury  of  the  easterly  quadrants,  the  wind  quickly 
veers  to  southwest,  dispersing  the  stratus  ''scud  '^  the  fragmentary  traces  of  retreating 
cirrus  undergo  all  that  remarkable  transformation  and  disposition  referred  to  in  Novem- 
ber's journal,  and  then,  along  the  southwestern  horizon,  glimmers  the  sharp  well-defined 
boundary  of  the  cirro-stratus  whence,  beyond,  lies  a  circular  area  which  is  the  won- 
drous sun-lit  storm-centre  of  the  North  Pacific,  the  investigation  of  whose  phenomena 
is  worthy  of  years  and  wherein  are  concentrated  all  the  mighty  forces  of  atmospheric 
action. 

PHENOMENA    OF     THE    STORM-CENTER— SPLENDOR     OF     THE     ELECTRIFIED    CUMULO- 
STRATUS  ATTENDING  THE  STORM-CBNTER. 

The  barometer  is  now  at  its  minimum,  and  that  singular  element  called  haze  assumes 
a  peculiar  appearance  and  increases  from  one  or  two,  to  seven,  eight,  or  even  ten  in 
the  scale  of  dcMtty,  extending,  however,  but  little. distance  above  t^e  earth.  The  sun 
having  appeared,  the  island  glows  with  a  tinge  resembling  that  of  Indian  summer,  and 
naught  remains,  for  a  few  moments,  but  the  mercury  of  the  barometer  to  indicate,  to 
the  casual  observer,  the  focus  of  a  widely-extended  cyclonic  storm.  And  now,  wide- 
spread throughout  the  heavens  and  jutting  above  the  horizon  in  idl  that  majesty  that 
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Datnre  alone  caa  lend,  frown  the  dense  and  apparently  electified  forms  of  the  onmnlo- 
stratus.  Nowhere,  from  the  Atlantic  to  the  Rto  Grande,  or  from  Lake  Superior  on  the 
north  to  the  Bay  of  Mobile  on  the  south,  where  in  summer  these  imposing  forms  of 
vapor  mass  so  grandly  around  the  horizon,  assuming  a  characteristic  density,  have  I 
wituessed  aaght  to  compare,  either  in  beauty  or  density,  with  those  stupendous  sum- 
mits of  the  cumulo-stratus  which  fill  the  centers  of  these  November  and  December 
storms. 

CENTER  WELL-DEPUTED. 

Confined  within  the  limits  of  furious  .storm  around,  no  imagination  can  render 
justice  to  their  grandeur.  Piled  summit  over  summit  they  threaten  every  hour,  winter 
though  it  is,  terrific  thunder-showers  or  visible  electric  bolts  to  appal  the  sense.  But 
no  violent  storm  issues  from  the  vaporous  battlements  and  lurid  depths,  no  visible 
electric  flash  ever  darts  from  out  these  apparent  **  thunder-clouds  '*  that  seem  to  have 
wandered  from  some  tropical  dime.  The  commanding  forms  move  silently  along  the 
path  of  progression,  monuments,  as  it  were,  of  the  mighty  force  that  imparted  to  them 
their  rocky  density. 

HAIL  OF  THE  CENTRAL  CUMULO-STRATUS. 

At  intervals,  these  cumulo-stratus  precipitate  a  piercing  hail,  the  intensity  and  size 
of  which  vary  rather  according  to  the  strength  of  the  j^eneral  storm  and  the  apparent 
symmetry  of  the  storm-center,  than  the  density  of  the  immediate  cloud. 

"  CLUSTER  "  RESOLUTION  OF  THE  CUMULO-STRATUS. 

It  is  well  known  that, in  the  interior,  the  electrified  cumulus  or  cumulo-stratus  is 
attended  by  a  peculiar  resolution,  sometimes  uniform  in  appearance  and  resembling 
nimbds  or  dense  cirrus.  A  similar  cloud  transformation  occurs  in  or  near  these  storm- 
centers,  to  which  I  have  applied,  for  distinction,  the  name  of  "  cluster  "  resolution,  as 
the  formation  not  unirequently  resembles  a  cluster  of  fruit. 

ASCENDING  CURRENTS  OF  THE  STORM-CENTER. 

This  peculiar  form,  ascending  and  resulting  from  cumulo-stratus,  frequently  ascends 
farther  and  becomes  a  cirrus,  exhibiting  phenomena  as  described,  for  instance,  in  jour- 
nal of  December  16, 1872. 

CIRRUS  AND  rrs  DISPOSITION— ASCENDING  CURRENTS. 

Many  truths,  otherwise  established,  are  confirmed  by  the  cloudiness  which  imme* 
diately  encircles  the  storm-center.  As  an  instance,  peculiar  movements  in  and  upon 
the  center  of  cirrus  and  its  compounds,  together  with  their  sudden  dissipation  therein, 
prove  the  spiral  movement  of  the  indrawn  currents.  Again,  briefly  stated,  ascending 
aerial  currents  of  the  center  are  indicated  by  the  rise  of  cumulo-stratus  into  **  cluster^ 
resolution  and,  subsequently,  into  cirrus. 

PECULIAR  TRANSLATION  OF  CIRRUS. 

Observations  have  revealed  the  singular  fact  that,  when  the  center  appears,  the 
upper  clouds  bounding  it  on  the  easterly  quadrants  have  a  jfreqnent  movement  from 
east,  trhich  is  only  apparent^  for,  in  truth,  a  mysterious  translation  continues  toward  the 
east,  or  rather  northeast,  so  that  where  a  casual  observer  might  anticipate  another 
total  obscuration  of  the  heavens  from  eastward,  he  discovers,  to  his  surprise,  the  retro- 
cession of  all  these  deceptive  cloud-currents  beyond  the  eastern  horizon.  All  traces  of 
cirri  which  have  this  apparent  movement  into  the  centre  from  east  are  dissipated  as  in 
a  furnace. 

ODScuRrnr  of  prooressivk  action. 

The  unsolved  question  frequently  recurs,  what  invisible  force  propels  forward  this 
vast  concentration  of  elements  whose  upper  cloud-currents  indicate  in  the  Commence- 
ment of  the  storm  the  path  of  disturbance,  but,  when  bounding  the  center  or  seen  in 
the  western  quadrants,  furnish  no  longer  any  tangible  due  to  the  direction  of  this 
progressive  movement  f 

CURRENT  of  GREAT  ALTITUDE  FROM  WEST-NORTHWEST. 

In  the  Journal  of  November  I  have  alluded  to  the  possibility  of  an  extreme  upper 
west-northwest  current  which,  as  constant  and  generally  unattended  by  cloud,  has 
some  connection  with  these  storms  from  southwest.  I  was  led  iuto  what  was  perhaps 
an  error  by  observing  in  the  first  of  the  series,  far  above  the  storm,  cirrus  from  soutn- 
west  traces  of  that  cloud  from  west-northwest.  Unable  to  determine  the  relations  of 
a  current  of  at  least  five  miles  altitude,  I  abandoned,  for  the  present,  a  fruitless  con- 
•ideration. 
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WEOTBRLY  QUADRANTS  OF  SOUTHWEST  STORMS—SOUTHWEST  SURFACE-CURRENT. 

Several  centers  of  storms  fortunately  passed  over  or  near  the  island,  occnpying  in 
translation  from  eight  to  forty-eight  honrs.  The  westerly  quadrants  arrive  with  a 
renewal,  in  most  instances,  of  symmetrical  storms  of  precipitation  and  a  tendency  of 
the  wind  to  veer  more  to  the  west  and  naturally  to  the  northwest  or  nortlf.  But  the 
succession  of  these  storms  is  usually  so  rapid  and  sometimes  so  complex  th^t  the  sur- 
face-current generally  remains  oscillating  between  west-southwest  and  south>sonth- 
west.  Its  action  has* been  found  highly  deserving  of  notice,  especially  in  connection 
with  other  phenomena,  as  indicating  the  character  of  approaching  changes. 

EXTENDED  AREAS  OF  BAROMETRIC  DEPRESSION. 

Reference  to  the  widely  extended  and  extreme  depressions  now  becomes  necessary 
in  connection  with  this  southwest  current  of  the  westerly,  or  rather  south  westerly, 
quadrants.  Two  of  these,  as  stated  in  a  former  paragraph,  have  occurred  during  the 
winter  and  have  proved  so  persistent  that  they  can,  by  a  certain  composition  of  science, 
be  designated  as  chronic  in  contradistinction  to  those  in  which  the  low  pressure  is  of 
little  duration. 

INTERRUPTION  OF  SURFACE-CURRENT  BY  CERTAIN   "EDDIES  "  OR  SUBORDINATE  STORMS. 

These  extended  depressions  ar^  initiated  by  a  storm  of  ordinary  violence,  and  the 
wind  veers  regularly  from  southeast  to  southwest.  The  barometer  falls  perhaps  to 
29.30,  but,  instead  of  rising,  it  continues  low  and  the  veering  wind  "halts"  on  attain- 
ing southwest,  veering  no  farther.  Then,  on  several  successive  daysfollo\fs  a  series  of 
storms  equally  severe,  perhaps,  with  the  initiatory  one;  but,  during  each  of  these,  the 
mercury  falls  a  few  tenths  (say  to  28.H0)  from  the  esttiblished  low  pressure  of  29.30, 
which  latter  height  is  regained  in  the  intervals  between  the  storms.  The  latter  bear 
every  characteristic  of  subordinate  "  eddies  "  in  a  general  depression.  The  spaces  be- 
tween these  are  ordinarily  occnpied  by  the  dense  cumulo-stratus,  which,  however,  is 
not  so  well  defined  as  in  a  single  symmetrical  storm. 

ROTATORY  CURRENT  OF  GENERAL  DEPRESSION. 

What  supports  this  affirmation  of  interior  eddies  is  that,  after  each  one,  the  wind 
having,  previous  to  its  appearance,  been  naturally  drawn  hack  to  the  southeast,  advan- 
ces, after  veering^  farther  and  farther  toward  due  west,  so  that  when  the  last  interior 
storm  has  disappeared  its  direction  is  fully  west,  if  not  west-northwest,  just  as  if  the 
great  rotatory  current  of  the  general  depression  had  been  gradually  veering  during  all 
these  days  from  southwest  to  west-northwest  or  north. 

STORM-WAVES. 

It  is  the  occasional  violence  of  wind  attending  the  westerly  quadrants  of  these 
storms  from  southwest  that  produces  the  light  storm-waves  referred  to  in  journal. 

INFERIOR  BUT  EVIDENTLY  DISTINCT  CLASS  OF  STORMS. 

There  is  one  other  inferior  sort  of  storm  from  southwest  that  appears  to  be  independ- 
ent of  the  general  class  of  southwest  disturbances,  as  occurred  during  the  latter  days 
of  February.  These  sometimes  precipitate  considerable,  but  are  light  and  unattended 
by  the  phenomena  of  other  storms,  or  even  a  change  of  wind. 

NEPHELOGICAL  PHF-NOMENA — FREQUENCY  OF  CLOUDS — RECORDS  OF  REFERENCE. 

Close  attention  has  been  devoted  to  the  subject  of  clouds.  An^  possible  connection 
between  a  study  of  their  texture  and  the  practical  concerns  of  lite  is,  doubtless,  to  the 
world  at  large,  a  matter  of  merriment.  Whether  or  not,  for  assistance  in  the  operation 
of  more  practical  laws,  the  very  texture  of  clouds  varies  and  consequent  research 
thereinto  is  at  present  requisite,  it  is  beyond  a  doubt  that,  owing  to  jtheir  great  rela- 
tive frequency  over  Behring  Sea,  they  are  faithful  indicators  of  the  upper  aerial  cur- 
rents, and  I  have  therefore  ventured  to  classify,  and  enter  for  reference,  their  phenome- 
nal indications  as  far  as  they  can  be  made  to  bend  toward  the  solution  of  questions 
that  may  yet  arise. 

CAPTION  OF  REPORT. 

For  the  caption  of  this  report,  which  includes  only  observations  on  the  clouds,  I 
have  selected  the  word  "  vefik^j"  and,  under  the  impression  of  having  seen  the  deriva- 
tive, nephelogicalf  I  deemed  it  admissible. 

CONCERNING  RECOGNITION  OF  ATMOSPHERIC  CONDITIONS  BY  MEANS  OF  CLOUD-TEXTURE. 

It  has  been  impracticable,  as  in  the  instance  of  the  cirro-cumulus,  to  enter  rigidly 
in  Form  4.  Without  attempting,  at  present,  ulterior  deductions  from  the  brief  records 
thus  far  at  hand,  I  would  note  the  important  truth,  doubtless  already  known,  but  de- 
veloped particularly  in  this  area,  that  similar  conditions  in  the  progress  of,  or  intervals 
between,  all  storms  are  characterized  by  corresponding  aspects  of  cloudiness. 


Digitized 


by  Google 


456         EEPORT  OF  THE  SECEETAKY  OP  WAE. 

CORRESPONDING   NECESSITT  OF  EXTENDED    CIMSSIFICATION-iCHARACTERISTIC   TEA] 

FORMATIONS  IN  CLOUDS. 

This  andeniable  premise  involves  a  most  extended  classification,  wbicb,  withe 
nomenclatnro,  I  have,  durin?  the  winter,  mentally  performed.  Thus,  (excluding  ni 
bos,)  the  r(9n)aining  six  cloud  formations,  notwithstanding  their  apparently  innumeml 
and  kaleidoscopic  variations,  present,  each  one,  under  appropriate  barometric  and  otl 
conditions,  either  present  or  approaching,  such  marked  and  distinctive  aspects  a 
texture  as  to  be  readily  recognizable  on  future  occasions.  For  instance,  cumulus  fii 
southeast  differs  entirely  from  that  moving  from  north,  and  cumulus  from  north  is  i 
of  the  appearance  of  that  from  northwest  or  west.  Cumulus  as  a  complete  strati 
with  no  upper  cloudiness  is  of  an  aspect  widely  different  from  that  of  cumulus  wl 
cirrus  or  cirro-stratus  lies  above.  The  other  clouds  are  susceptible  of  a  similar  class 
cation ;  and,  in  truth,  there  are  no  less  than  forty  different  strata  which  I  recognize 
conforming  to  or  heralding  corresponding  atmospheric  conditions. 

LACK  OF  NOMENCLATURE. 

To  this  subdivision  there  is  an  evident  limit,  and  a  general  nomenclatore  of  i 
various  sorts  would  materially  condense  the  cloud-records  of  the  accompanying  jourx 

PRINCIPAL  VARIETIES  OF  CIRRUS  CLOUDS. 

The  cirrus  cloud  of  Behring  Seft  is  particularly  remarkable  for  three  variet 
referred  to:  1.  That  constituting  the  storm-advance.  2.  A  stratum  of  infrequ^ 
texture  conrbincd  with  cumulus  as  uot^sd  on  September  25, 1872.  3.  A  sort  that  rest 
bles  haze,  but  of  much  greater  density  and  obscuring  cirrus  compounds,  ^ometiu 
assuming  a  smoky  or  red  appearance.  This  latter  variety  has  been  frequently  obaeri 
with  a  remarkable  striatiou,  the  lines  extending  precisely  into  magnetic  north. 

"curtain"  cloud. 

The  cirrus  cloud,  nearly  losing  its  identity  before  an  ifitorior  eddt/i  was  oboenredy 
one  occasion,  to  resemble  a  cluster  of  grapes,  or  rather  curtains  irregularly  looped,  a 
was  naturally  followed  by  rain. 

practical  VALUE  OF  CIRRUS  OBSERVATIONS. 

I  have  also  referred,  in  journal,  to  the  apparent  practical  value  of  observations 
the  cirrus  cloud.    This  appears  extreme  when  stations  sea-ward  do  not  or  cannot  ex 

MANNER  OF    GENERAL    CLASSIFICATION— CIRRUS    CLOUD   ALWAYS    WELL    DKFINXI> 

TEXTURE. 

Lest  the  classification  of  clouds  in  the  accompanying  records  appear  obacore  oi 
error,  I  venture  the  sacrifice  of  brevity,  and  would  state  that  I  have  considered 
cirrus  cloud  as  retaining  its  identity  so  long  as  it  does  not  undergo  that  singular  I 
well-known  resolution  into  the  aqueous  or,  so  to  speak,  nielted  texture  that  charact^ 
other  clouds.  It  appears  entitled  to  its  identity  from  its  first  appearance  as  a  aei 
transparent  stratum  up  through  its  various  stages  of  increase,  to  the  time  of  a  cert 
massive  density  which,  without  the  intervention  of  any  componnd  clouds  whatevei 
sometimes  seen  before  precipitation.  I  am  aware  that  in  these  stages  of  increaae  i 
sometimes  called  a  stratus,  cirro-stratus,  or  whatever  name  seems  more  eapbonk 
when  none  of  these  latter  have  appeared.  By  the  way,  lack  of  discriminatioQ  betwt 
the  two  clouds,  stratus  and  oirra«tratU8,  is,  in  itaelf^  manilest  error. 

CIRRO-STRATUS  AND  STRATIFIED  CIRRUS. 

Stratiform  cirrus  I  have  not  designated  cirro-stratus,  as  the  clond,  by  that  fireov 
disposition  of  its  texture,  loses  neither  identity  nor  title. 

STRATUS. 

Stratus  has  been  limited  to  two  varieties :  **  scud ''  and  the  slightly-elevated  i 
stratum,  as  it  appears  previous  to  ascent  and  resolution  into  cnmulua.  (Two  rmri^ 
only  in  thU  climate.). 

RELATIONS  OF  CUMULUS  CURRENT. 

For  mere  convenience  in  the  Journal  I  have  referred  to  the  cumnlns  as  a  lower  «la 
The  distance  to  the  nearest  upper  stratum  of  cirrus  or  its  com|>onnds  is  alwaya  c«>o 
erablo;  moreover,  in  all  movements  of  upper  strata  the  relations  of  the  cvuma 
thereto  somewhat  resembles  those  of  the  ^*scud^'  stratus,  both  being  geueraUj-  ac 
on  by  the  surface- wind,  invariably  when  the  latter  is  of  any  strength. 

CIRRUS  COMPOUNDS. 

It  is  perhaps  unnecessary  to  assert  accuracy  in  cirro-stratoB  and  oiiTo-caiB«] 
which  necessitate  the  constant  exorcise  of  delicate  Judgment. 
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FOG. 

Bnt  little  fog  prevails  dnring  the  months  fronv  October  to  April,  inclusive.  Tbia 
rm  of  cloud  will  be  thoroughly  examined  with  regard  to  its  proportion  toother  cloud- 
less during  the  ensuing  summer.  A  review  of  the  reports  proves  the  upper  clouds,  as 
ell  as  the  lower,  to  conform  very  frequently  to  the  direction  of  the  surface-current. 

ISNOMENAL    RECORD.— STORM-CENTERS  OF   BEHRING  6E\  AS  CIRCULAR   RESERVOIRS 

OF  ELECTRIC  FORCE. 

The  phenomenal  record  emj^races  observations  on  certain  elements  whose  relations 
•e  still  in  comparative  obscurity.  The  action  of  some  unknown  elements  on  the  very 
ixture  of  all  cloudSj  under  whatever  phases  they  may  appear,  presents  itself  as  a  sub- 
<st  for  close  research  and  extended  observations.  Whatever  may  be  the  subtle  nature 
r  that  which  we  designate  electric  force,  and  however  thid  may  be  overladen  with 
andering,  homeless  theories,  the  most  casual  observer  might,  if  thereto  inclined, 
)cognize  the  centers  of  all  the  southwest  Pacific  storms  as  vast  reservoirs  of  electricity, 
hese  storm-centers,  with  their  piercing  hail,  peculiar  haze,  and  the  woudrous  density 
nd  grandeur  of  their  cnmulo-stratus,  oflfer  certain  and  visible  proof  of  electric  action 
»  a  high  degree,  and  form  a  secure  base  for  attack  on  the  primary  causes  of  pro^essive 
iovement.  That  a  more  thorough  analysis  of  the  attendant  phenomena,  assisted,  if 
Msessary,  by  magnetic  and  other  apparatus,  would  result  in  more  definite  conclusions, 
beyond  a  doubt. 

AURORA  POLARIS. 

The  atmospheric  conditions  over  Behring  Sea.  in  connection  with  the  infrequency  of 
le  phenomenon  now  referred  to,  are  particularly  favorable  for  tracing  auroral  rela- 
ons  to  storms..  Throughout  all  this  area  the  cloudiness  is  so  frequently  broken  that 
it  few  nights  pass  without  rifts  in  magnetic  north.  The  phenomenon,  whenever  it 
)pear8,  is  of  very  moderate  intensity,  and  only  under  certain  conditions  is  it  visible 
;  all,  even  through  the  clearest  skies. 

AURORAL  RELATIONS  TO  ATMOSPQERIC  ACTION. 

The  absence  of  aurora  during  the  serene  intervals  of  westerly  qnadrants  o*f  storms, 
le  extension  of  peculiar  luminous  haze  or  electric  light  immediately  preceding  storms, 
id  the  dififused  ^ow  of  the  aurora  discerned  through  rifts,  or  even  dense  clouds  that 
^company,  are  all  relations  constantly  indicated  by  the  journal  and  records.  I  doubt 
a  single  storm  has  passed  the  island  during  the  winter  without  the  appearance,  al- 
lough  perhaps  obscured,  of  auroral  light. 

INCIDBNTAL  DEDUCTIONS. 

It  is,  perhaps,  rather  foreign  to  logical  or  inductive  conclusions,  but  a  convincing 
xjof,  to  my  own  mind,  of  a  close  connection  between  the  aurora  and  atmospheric 
orm  is,  that  whenever  the  display  appears  through  a  sky  free  from  upper  cloud  I 
im  mechanically  for  the  appearance  of  cirrus  traces  from  beypnd  the  Western  Sea ; 
id  this  quasi  acknowledgment  is  more  significant  from  the  consciousness  of  having 
^ntinued  the  winter  observations  without  the  slightest  pre-determination. 

ILLUSTRATIONS  OF  AURORAL  REIVkTIONS. 

With  references  at  hand  for  the  entire  winter,  I  cannot  bnt  allude  to  the  long  period 
'  inaction  during  the  month  of  March.  The  heavens  were  sometimes  partially  and 
equently  almost  clear,  bnt  no  trace  of  aurora  was  visible,  except  on  March  3 ;  and 
>w  significant  is  the  entry,  in  adjacent  columns,  that  at  this  time  the  monotony  was 
terrupted  by  those  disturbers  of  atmospheric  peace — the  cirrus  and  cirro-stratus, 
[ter  the  termination  of  the  long  interval  referred  to  the  aurora,  later  in  the  month, 
as  also  visible  in  evident  connection  with  storms,  as  entered  in  phenomenal  record. 

EVIDENCE  OF  JOURNAL  AND  RECORDS  CONCERNING  AURORA. 

The  records  of  the  entire  season  multiply  these  evidences ;  bnt  lest  future  observa- 
>ns  should  fail  to  confii^m  the  significance  of  the  past,  I  have  alluded  to  the  aurora 

this  cursory  manner,  well  aware  that  if  the  laws  of  atmospheric  action  and  auroral 
lenomena  are  found  to  be  intimately  woven,  the  field  of  research,  lying  beyond  this 
Qgle  bnt  important  premise,  is  still  unbroken,  although  perchance  quite  as  attractive 

the  visible  phenomena  that  point  it  out. 

HAZE^ITS  RELATION  TO  STORM-CENTER. 

Concerning  the  relations  of  haze,  results  from  the  storm-center  induce  certain  imma- 
re  suspicions  that  would  scarcely  coincide  with  any  one  of  many  accepted  conclu- 
ins.    I  have  entered  observations  thereon  in  phenomenal  record,  and,  afi^ng  a  scale 
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of  density,  find  that  this  element  attains  »  great  density  only  in  or  near  a  storm's  ce 
tral  area.  No  evident  relations  between  this  haze  of  the  center  and  the  aurora  ha^ 
yet  resulted — in  fact,  the  latter  phenomenon  does  not  appear  in  a  storm's  focus.  It 
no  leas  evident  that  there  are  relations,  and  those  of  an  interesting  nature. 

GENERAL  ELECTRIC  PHENOMENA— OCEANIC  AREA  OF  NON-DISPLAY. 

This  climatic  area  compares  with  all  the  continental  western  coast  in  freedom  fro 
thunder  and  lightning,  of  which  there  is  no  instance  thus  far  recorded  in  reports.  Tl 
area  of  the  ocean  and  Behring  Sea,  in  which  these  electric  phenomena  are  extreme 
rare,  has  evidently  no  boundary  on  the  north,  extends  as  far  as  Petropaoloosk  on  tl 
west,  and  far  into  the  Pacific  Ocean  on  the  south. 

GENERAL  PHENOMENA  OF  RECORDS. 

Many  other  phenomena  worthy  of  notice,  however,  have  occurred  during  the  wintc 
As  an  instance,  a  remarkable  alternation  between  hail  and  snow,  succeeded  in  tl 
evening  by  aurora  in  connection  therewith,  is  entered  in  journal  of  October  14,  187 
No  one  can  turn  the  pages  of  such  a  continuous  record  without  perception  of  dispr 
portionate  results;  but,  as  meieorologieal  investigation  particularly  demands,  they  a 
intend^,  I  would  repeat,  for  reference  alone. 

GENERAL  REFERENCE  TO  RELATIONS  OF  OCEANIC  AND  CONTINENTAL  STORMS. 

The  relations  which  the  great  storms  prevailing  over  Behring  Sea  bear  to  those  a^ 
vancing  over  the  continental  interior  are,  by  reason  of  the  interposition  of  monntai 
chains,  comparatively  obscure.  Those  moving  from  a  southwesterly  direction  precip 
tate  heavily  on  the  mainland  coast,  but  whether  their  barometric  waves  penetra 
the  interior  of  British  America,  and  thereby  modify  or  act  on  those  of  the  Uuit^ 
States,  is  a  question  that,  even  were  I  already  versed  in  the  dynamic  relations  < 
storms,  lies  beyond  the  authority  of  this  report  to  solve.  I  fear  that  simple  allusic 
to  these  relations  is  premature,  if  not,  forsooth,  unwarrantable,  assumption.  Neve 
theless,  is  it  not  possible  that  any  one  of  the  violent  storms  of  that  class  from  wes 
northwest  may,  although  yielding  its  moisture  to  the  mountains,  successfully  advam 
its  remaining  forces  over  beyond  those  elevated  chains,  aud  then,  forming  a  nucleus  c 
the  eastern  plateaus,  and  gradually  collecting  new  conditions  of  clond  and  moistnr 
move  forwaid  to  the  Atlantic  coast,  retaining,  as  it  were,  the  barometric  life  and  int 
rior  canses  of  progression  that  originally  forced  the  storm  over  thtf  waters  of  the  Nort 
Pacific  t 

Labyrinthian  as  these  cnrrents  and  waves  of  atmospheric  action  now  appear,  tl 
secrets  of  their  relations  cannot  be  quite  invulnerable.  Analogous  currents  of  the  A 
Ian  tic  Ocean  and  the  dependence  of  European  climate  tbereou  open  a  route  of  iuquii 
which  will  doubtless  penetrate  any  obscurity  thrown  over  it  by  the  configuration  < 
our  mainland  coast. 

The  climate  of  St.  Paul  Island  closely  resembles  that  of  the  ocean  district,  of  whic 
Iceland  is  representative;  and  the  day  is  evidently  appro$k;hing  when  the  vigoroi 
growth  of  Pacific  commerce  and  navigation  will  so  encourage  practical  met'Ooroldfl 
that  a  satisfactory  reply  can  be  given  to  the  natural  inquiry — ^Is  the  area  north  of  tl 
Atlantic  Isles  a  key  to  any  class  of  American  storms  f 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

CHAS.  PATTISON  FISH. 

The  Chief  Signal-Officer,  U.  S.  A., 

JFashingtoH,  D.  C. 
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Paper  15. 

REPORT  OF  METEOROLOGICAL  OBSERVATIONS  MADE  AT  MOUNT  WAS*] 
INGTON,  NEW   HAMPSHIRE,  DURING  THE   MONTHS  OF  MAY  AND  JUN; 

1873. 

War  Department,  Office  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for 

Benefit  of  Commerce  and  Agriculture, 

Washington  J  D,  C,  August  15, 1873. 
Sir  :  I  have  the  honor  to  sahmit  the  following  detailed  reports  of  the  special  meteo 
ological  observations  made  in  compliance  with  yonr  instmctions,  at  Mount  Washioj 
ton,  New  Hampshire,  from  May  1  to  June  30,  1873.  Two  stations  were  occupied  dn 
ingMay,  and  four  during  the  month  of  June,  and,  in  addition  to  their  records,  the  rcj 
ular  observations  made  for  the  same  period  at  Portland,  Me.,  are  given  for  purposes  < 
comparison. 

Instruments  used  at  the  several  stations. 

No.  1.— Summit. 

Barometer  No.  1797,  (Green's;)  instrumental  error,  — .005. 
One  extra  barometer ;  not  used. 

Two  standard  thermometers,  (Signal-Service  pattern,  Green's.) 
One  maximum  and  three  minimum  thermometers,  (Green's.) 
One  standard  hygrometer,  (Signal-Service  model,  Green's.) 

Two  Robinson  anemometers,  (Signal-Service  model,)  with  electrical  attachmenta  fc 
sel  f-registration. 
Two  wind-vanes,  (Signal-Service  model.) 
One  rain-gauge,  (Signal-Service  model.) 

No.  2. — Railway-car  stationed  above  Jacob's  ladder. 

One  barometer,  No.  184,  (Green's ;)  instrumental  error,  —.028. 

One  extra  barometer ;  not  used. 

Two  standard  thermometers,  (Signal-Service  model.  Green's.) 

Two  hygrometers,  (Signal-Service  model,  Green's.) 

One  Robinson  anemometer,  (Signal-Service  model.) 

One  wind-vane,  (Signal-Service  model.) 

One  rain-gauge,  (Sigual-Service  model.) 

No.  3.— Waumback  House. 

One  barometer.  No.  186,  (Green's,)  instrumental  error, — .011. 

One  extra  barometer ;  not  used. 

Two  standard  thermometers,  (Signal-service  model,  Green's.) 

Two  standard  hygrometers,  (Signal-service  model,  Green's.) 

One  Robinson  anemometer. 

One  wind-vane,  (Signal-Service  model.) 

One  rain-gauge,  (Signal-Service  model.) 

No.  4.— Base  op  mountain. 

One  barometer,  (Green's,)  No.  139 ;  instrumental  error,  — .010, 

One  extra  barometer;  not  used. 

Two  standard  thermometers,  (Signal-Service  model,  Green's.) 

Two  standard  hygrometers,  (Signal-Service  model,  Green's.) 

Oue  Robinson  anemometer,  witn  electrical  attachment  and  standard  Signal-Servic 
register  complete. 

One  wind-vane,  (Signal-Service model.) 

One  rain-gauge,  (Signal-Service  model.) 

The  barometers  were  can^fully  compared  with  each  other  after  arrival  at  the  mount 
ain,  as  shown  in  Sergeant  Thomett's  report,  Paper  "  D,"  and  also,  after  their  return  t( 
this  office,  with  the  standard  instrument.  As  the  result  of  the  latter  comparison  th 
errors  of  the  barometers  used  at  stations  Nos.  2  and  3  were  found  to  be  as  follows 
barometer  No.  184,  —.028 ;  barometer  No.  IbC,  — .011.    Barometer  No.  186  was  turner 
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• 
ver  to  the  obeerver  ii>  charge  of  the  samm it-station  in  exchange  for  a  defective  barom- 
t<?r  of  his,  and  therefore  its  final  error  has  not  been  determined. 
Papers  A,  B,  and  C  show  the  instructions  given  the  several  observers ;  Paper  D,  the 
pecial  report  of  Sergeant  Thornett,  and  Papers  E  and  F  his  monthly  journals  for  May 
.nd  June.    Paper  G  is  the  journal  of  Senroant  Seyboth  at  the  base  station  ;  Papers  H 
nd  I,  the  record  of  mlnnte  observations  for  May  and  June ;  Papers  K  and  L,  the  record 
f  the  hourly  observations  for  the  same  period,  and  Paper  M  the  Portland  observa- 
ions,  of  which  those  made  at  8.02  a.  m.,  5.02  p.  m.,  and  11.27  p.  m.,  were  synchronons 
rith  those  made  at  Mount  Washington  at  7.57  a.  m.,  4.57  p.  m.,  and  11.22  p.  m. 
Very  respectfully,  &c., 

H.  W.  HOWGATE, 
Second  Lieut  and  Bvt,  Capt  U.  S,  4.,  Acting  SignaUOffioer  and  Assidtant, 
Bvt.  Brig.  Gen.  Albert  J.  Mter, 

Chi^  Signal-Officer;  V.  8.  A.,  Washington,  D.  C. 


War  Department,  Office  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for 

Benefit  of  Commerce  and  Agriculture, 

Washington^  April  19, 1873. 
Sergeant  :  Two  series  of  special  observations  will  be  made  during  the  month  of  May 
t  your  station,  in  connection  with  a  station  at  the  base  under  charge  of  Sergeant  Sey* 
•oth.  These  observations  will  be  made  at  the  times  and  in  the  manner  set  forth  in  the 
Qclosed  copy  of  Sergeant  Seyboth's  instructions,  which  will  apply  to  your  station  as 
rell,  so  far  as  the  making  and  recording  of  the  observations  are  concerned.  The  ex- 
erience  gained  by  you  last  year  in  connection  with  a  similar  enterprise  will  enable  you 
0  avoid  many  difficulties  encountered  at  that  time,  and  to  render  valuable  assistance 
0  the  party  at  base.  Your  attention  is  called  especially  to  the  instructions  in  reference 
0  the  minute  observations  to  bo  made  for  one  hour  each  day,  and  the  times  indicated, 
four  regular  reports  will  be  kept  up  as  usual. 
Very  respectfullv, 

H.  W.  HOWGATE, 
Second  Lieut,  and  Btt,  Capt,  U,  S,  A,,  Acting  Signal-Officer  and  Aseietant, 
Sergt.  A.  R.  Thornett, 

Mount  Washington,  N,  R, 


B. 

War  Department,  Office  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for 
Benefit  of  Commerce  aniS  Agriculture, 

Washington,  D,  C,  April  19, 1873. 
Sergeant  :  A  series  of  observations  at  the  base  of  Mount  Washington,  in  connection 
rith  the  station  on  the  summit  of  the  mountain,  will  be  made  under  your  supervision 
unng  ^he  month  of  Mav  next,  beginning  at  6  a.  m.  of  the  1st,  and  terminating  at 
1..57  p.  m.  of  the  3l8t  of  the  month. 

Full  observations  of  all  instruments  will  be  made  daily  at  the  following  hours,  (local 
irae :)  1  a.  m.,  2  a.  ra.,  3  a.  m.,  4.  a.  m.,  5  a.  m.,  6  a.  m., 7  a.  m.,  7.57  a.  m.,  9  a.  m.,  10  a.  m., 
1  a.  ro.,  12  m.,  1  p.  m.,  2  p.  m.,  3  p.  m.,  4  p.  m.,  4.57  p.  m.,  6  p.  m.,  7  p.  m.,  8  p.  m.,  9  p.  m.y 
0  p.  m.,  11.22  p.  m.,  and  12  midnight,  making  twenty-tour  observations  each  day. 
'hese  observations  will  be  the  same  in  all  respects  as  those  taken  at  re^lar  stations, 
nd  will  be  entered  in  the  usual  manner  upon  Forms  4,  which  forms  will  be  brought 
y  you  in  person  to  this  office,  when  ordered  in,  unless  otherwise  instructed.  In  audi* 
on  to  these  full  observations,  a  special  series  will  be  made  of  the  barometer  alone, 
t  intervals  of  one  minute  for  one  hour  daily. 
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From  the  Ist  to  the  10th  days  of  the  month,  inclusive,  these  Special  observations  w\ 
begin  at  8  a.  m.,  und  continue  until  9  a.  m. ;  from  the  11th  to  the  20th  days  of  tl 
month,  inclusive,  they  will  be^in  at  2  p.  m.,  and  continue  until  3  p.  m. ;  and  from  tl 
2l8t  to  the  3l8t  of  the  month,  inclusive,  will  begin  at  9  p.  m.  and  terminate  at  10  p.  i 

This  series  of  observations  will  be  kept  distinct  from  that  made  hourly,  and  will  I 
recorded  on  separate  sheets  of  Forms  4.  If  it  is  found  that  there  is  not  sufficient  tin 
to  till  up  the  Forms  4  on  station,  besides  attending  to  the  other  necessary  work,  th 
part  of  the  duty  can  be  left  until  tho  return  of  your  party  to  this  city,  but  the  **  Orig 
nal  Record"  must  be  carefully  kept,  and  the  observaUons  entered  when  made,  i 
directed  in  the  instructions  heretofore  issued  from  this  office. 

Especial  pains  must  be  taken  to  make  these  readings  accurate  to  thousandths  of  a 
iuch,  and  the  temperature  of  the  attached  thermometer  will  be  noted  as  an  integn 
l)art  of  each  observation.  Upon  your  arrival  at  the  base  of  the  mountain  you  will  t 
once  establish  telegniphic  communication  with  the  observer  at  the  summit,  using  fc 
this  purpos#  the  cable  over  which  the  regular  reports  from  that  station  are  sent,  an 
will,  if  practicable,  keep  this  communication  unbroken  during  the  whole  period  yo 
remain  on  duty  at  the  lower  station. 

You  will  personally  compare  the  two  barometers  famished  you  by  this  office  wit 
the  standard  barometer  at  the  summit-station,  noting  carefully  the  diiferences  in  thei 
readings,  and  reporting  the  same  on  the  sheet  of  Forms  4,  used  for  the  tirst  day's  recor 
of  observations.  This  comparison  of  barometers  must  be  made  before  the  time  of  mal 
ing  the  first  observation.  As  the  observations  at  both  stations  must  be  syncbronou 
the  time-pieces  used  will  be  carefully  compared  and  adjust-ed  before  the  observation 
are  commenced,  and  after  that  time  will  be  adjusted  three  times  daily,  by  telegrapl 
at  intervals  of  eight  hours  each,  as  arranged  by  you  with  observer  in  charge  of  snmmii 
station.  Two  minutes  before  the  time  for  taking  each  hourly  observation,  you  wi 
call  up  the  obser\'er  at  the  summit-station,  and  after  getting  his  ackuowledgmen 
will  prepare  for  taking  the  observation.  The  signal  for  reading  the  barometer  will  h 
sent  from  your  station  one  minute  before  the  time  for  each  reading,  and  the  iostn 
ments  will  be  read  in  the  following  order : 

1.  Attached  thermometer. 

2.  Barometer. 

3.  Exposed  thermometer. 

4.  Hygrometer. 

5.  Anemometer. 

6.  Wind-vane. 

7.  Rain-gauge. 

The  two  assistants  detailed  for  duty  with  you  have  been  selected  for  this  work  o 
account  of  their  previous  good  conduct  and  the  ability  they  have  shown  in  the  mat 
agement  of  regular  stations.  It  is  believed  that  either  of  theih  can  safely  be  truste 
to  make  the  observations  alone  during  a  part  of  each  twenty-four  hours,  and  tha 
lessen  your  own  labors  materially.  You  will  therefore  divide  the  day  into  three  toun 
of  eight  hours  each,  taking  one  tour  yourself,  and  assigning  one  to  each  of  your  assist 
ants.  The  responsibility  of  keeping  the  records,  of  insuring  the  accuracy  of  the  obsei 
vation^,  and  of  making  such  reports  of  them  to  this  office  as  may  be  called  for,  wil 
devolve  upon  you,  and  the  work  must  be  done  with  this  fact  kept  constantly  in  vie^ 
The  following  instruments  and  supplies  will  be  furnished  you  at  tliis  office,  and  muti 
be  taken  to  the  station  under  your  immediate  charge : 

2  barometers. 

2  thermometers. 

2  hygrometers. 

1  anemometer,  (self-registering.) 

1  wind-vane,  (small.) 

1  rain-gauge. 

1  box-sounder. 

15  caps  Daniell's  battery, 

200  feet  insulated  wire. 

30  pounds  sulphate  of  copper. 

Full  supply  of  blank  books,  Forms  4,  stationery,  Slc. 
The  wind-vane  and  anemometer  can  be  exposed  on  the  roof  of  the  ''Mafchfield' 
House,  and  the  rain-gauge  in  an  open  space  near  Marshfield,  where  it  will  Ix 
readily  accessible  at  ail  hours.  The  other  meteorological  instruments  will  be  ex 
ppeed  in  the  telegraph-office,  where  the  telegraph  instrnment  can  be  put  in  the  summi 
circuit  for  exchange  of  signals  or  other  communications  by  means  of  the  small  switcl 
in  the  office.  Board  for  yourself  and  assistants  can  be  had  from  Mr.  Michael  Mul 
larvy,  in  charge  of  railroad-station.  Mr.  Aiken,  of  the  Mount  Washington  Railroad 
has  kindly  given  this  office  permission  to  use  such  facilities  at  the  station  as  may  Th 
necessary  to  carry  out  your  instructions  in  this  matter.  You  will  be  careful  to  leave  thi 
bnildings  and  other  property  of  the  railroad  company  occupied  or  used  by  yourself  anc 
party  in  as  good  condition  as  you  found  them.    On  the  completion  of  the  duties  sot 
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orth  in  this  coramunication,  yoa  will  remain  at  yonr  station  until  orders  and  transpor- 
ation  are  received  from  this  oflSce,  but  need  not  continue  the  observations  after  the 
Ist  of  May,  unless  otherwise  instructed  before  that  date.  Should  one  or  more  of  your 
farty  become  sick,  or  in  any  way  become  unfit  for  duty,  the  fact,  with  nature  and  prob- 
blo  duration  of  illness  or  injury,  will  be  promptly  reported  by  telegraph  to  this  office, 
Q  order  that  suitable  action  may  be  taken  about  supplying  additional  assistance,  if 
ecessary.  The  value  of  these  special  observations  depends  wholly  upon  their  being 
aade  synchronously  at  the  upper  and  lower  stations,  and  especial  attention  must  be 
•aid  to  the  accurate  comparison  of  time,  as  before  ordered. 
Very  respectfully, 

H.  W.  HOWGATE, 
Sicond  Lieut  and  Bvt  Capt  U»  S,  A.,  Acting  Signal-Officer  and  Assiatant 
Sergt.  EoBERT  Seyboth, 

Washington^  2>.  C. 


War  Department,  Office  Chief  Signal-Officer, 
Division  of  Telegrams  and  Reports 
for  the  benefit  of  commerce, 
Washington,  D,  C,  May  24,  1873. 

Sergeant  :  The  special  series  of  observations  ordered  for  the  month  of  May  at  your 
tation,  and  that  at  the  base,  as  per  inclosed  copy  of  instructions,  dated.  April  19,  1873, 
rill  be  continued  during  the  month  of  June  at  the  same  hours  and  times  as  set  forth 
berein  at  both  stations,  and  also  at  the  two  new  ones  to  be  established  June  1,  as  per 
rder  of  this  date.  All  these  stations  will  be  under  your  general  supervision,  and  you 
rill  be  held  responsible  for  their  successful  management  and  working.  The  two  new 
nes  will  be  connected  by  telegraph  with  the  present  stations,  putting  the  instruments 
ent  for  them  on  the  line,  there  being  battery  enough  now  there,  it  is  believed,  to 
rork  all  satisfactorily. 

As  it  is  desirable  to  have  the  stations  as  nearly  equidistant  from  each  other  as  prac- 
icable,  it  is  suggested  that  No.  2  be  put  at  the  "  Gulf  tank,"  and  No.  3  at  the  *'VVanm- 
ack,"  if  it  can  be  done  so  as  to  work  properly.  If  this  cannot  be  done,  you  will  do 
lie  next  best  that  is  practicable,  and  report  your  action,  with  locations  selected,  to 
bis  office.  You  will  see  that  full  and  complete  records  are  kept  of  all  observations  at 
he  several  stations,  and  that  they  are  brought  to  this  office  as  per  original  instructions. 
*he  minute  observations  will  be  made  at  the  same  hours,  and  on  the  same  days  of  the 
iputh,  as  ordered  for  May. 
Very  respectfully, 

H.  W.  HOWGATE, 
Second  Lieut,  and  Bvt,  Capt,  U,  S.  A,,  Acting  Signal-Officer  and  Aaaistant, 

Sergt  A.  R.  Thornett, 

Mount  Washington,  N.  H, 


Summit  op  Mount  Washington,  New  Hampshire, 

June  5,  1873. 
Sir  :  Acting  under  instructions  from  the  Chief  Signal-Officer,  I  made  application,  in 
le  latter  part  of  last  month,  to  Mr.  Walter  Aiken,  of  the  Mount  Washington  Railroad 
ompuny,  for  permission  to  occupy  two  points  on  Mount  Wasbington,  New  Hampshire, 
i  signal-stations,  during  the  month  of  June,  1873,  for  the  purpose  of  making  a  series 
r  special  meterological  observations. 
Mr.  Aiken  responded  by  placing  the  "  Waumback  House  "  at  the  disposal  of  the 
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fiignal-service  for  the  time  and  purpose  above  mentioned ;  as  also  a  railroad-car  i 
altered  as  to  form  a  tolerable  protection  in  ordinaiy  weather,  which  was  brought  fro; 
the  base  and  placed  on  the  upper  ledge  of  "  Jacobus  Ladder,"  in  juxtaposition  to  tl 
two-mile  post. 

The  assistant  observers  sent  to  fill  the  new  stations  arrived  in  Littleton,  N.  II 
on  the  28th  of  May,  and  I  telegraphed,  to  Private  Allen  L.  Bowie,  directing  hii 
not  to  leave  that  town  without  first  assuring  himself  that  the  stores  and  miscellaneoi 
property,  purchi^d  for  the  comfort  of  the  men,  had  been  forwarded  to  the  base,  k 
the  articles  were  not  ready  for  transportation,  Private  Bowie  considered  it  best  1 
reach  the  base  of  the  mountain  without  delay,  and  trust  to  the  promises  of  the  trade 
men  to  have  the  freight  forwarded  in  good  season.  But,  after  waiting  until  the  evei 
ing  of  the  31st  of  May,  1  was  obliged  to  take  a  team  from  the  base,  and,  by  travelio 
over-night,  succeeded  in  furnishing  the  stations  on  the  1st  of  June. 

On  May  30  the  stations  were  opened,  and  instruments  mounted.  Telegraph  cod 
munication  was  established,  on  the  same  day,  by  running  the  cable  into  the  office 
and  attaching  it  to  the  box-sounders  brought  from  Washington.  Supplies  were  issuer 
and  I  filled  up  the  time  in  passing  between  the  stations  to  satisfy  myself  that  nothic 
important  had  been  forgotten. 

The  barometers  were  compared  with  those  at  the  base  and  summit  stations  on  Ms 
31.    The  following  are  the  uncorrected  readings  of  the  several  instruments: 


Station  No.  1.* 

Station  No.  2. 

^1 

Station  No.  3. 

Time.         f 

Att'd 
ther. 

Bar. 

Att»d 
ther. 

Bar. 

Ated 
ther. 

Bar. 

9.  ]0a.  m 

63 

62 

61.5 

62 

62.5 

63 

62 

24.002 
24.002 
24.000 
24.000 
24.000 
24.005 
24.016 

63 

61.5 

62 

63 

64 

64.5 

64 

23.970 
23.959 
23.950 
23.955 
23.970 
23.975 
23.980 

67 

63 

63 

63 

63.5 

63.5 

63 

24.05 
24. 0( 
24  0] 

9.20  a.  m 

9.30  a.  m 

9.40a.m 

24. 0< 
24  0< 

9.50  a.  m 

10.00  a.  ra 

24  Oi 

10. 10  a.  m 

24.0: 

Station  No.  2. 

Station  No.  3. 

Station  No.  4. 

Time. 

Att'd 
ther. 

Bar. 

Att'd 
ther. 

Bar. 

Att'd 
ther. 

Bar. 

1.  lOp.  m 

59 
60 
60 
61 
61 

27.537 
27.538 
27.550 
27.539 
27.539 

57 

58 
59 
59 
60 

27.548 
27.549 
27.543 
27.5.50 
27.555 

60 

.     60.5 

61 

61.5 
62 

27  5t 

1.20  p.  m 

27  5< 

1.30  p.  m  ...................... 

27  5< 

1.40p.  m 

27  5( 

1.50p.  m 

27  5( 

*  Insmnneotal  error,  -i-  .005. 

A  copy  of  the  following  was  handed  to  each  obaerver  in  charge  of  a  station  for  h 
guidance  during  the  month  of  June,  1873 : 

SUBfMIT-STATIOX,  (No.  1,) 

Mimni  Washington  J  New  HampahirCf  May  31, 1873. 

On  and  after  June  1, 1873,  the  time  for  making  the  observations  on  the  several  st 
tions  will  be  regulated  as  follows : 

Station  No.  1  will  give  the  time  for  adjusting  the  time-pieces  at  the  several  statioi 
at  8.30  a.  m.,  4.30  p.  m.,  and  12.30  a.  m.  daily. 

Station  No.  4  wUl  call  up  each  station  at  the  times  specified  for  making  the  hour] 
observations,  and  receive  the  asaal  acknowledgment. 
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TELEGRAPH  CALLS. 

Station  No.  1— M.  W. 

Station  No.  2— S.  O. 

Station  No.  3— D.  S. 

Station  No.  4— J.  S. 

General  call  for' all  stations — ^Numeral  1. 

ALFRED  R.  THORNETT, 
Observei'-Sergeant  Siynal-tServicCf  U,  S.  A, 

STATION  NO.  2 

i  sitnated  exactly  at  the  two-mile  post,  which  is  on  the  npper  ledge  of  "Jacob's  Lad- 
er,"  and  abont  two  hnndred  yards  below  the  ''Gulf  tanlt."  Its  bearing  from  the  sum- 
jit  is  35°  west  of  north.  This  station  consists  of  a  railroad-car  23  feet  six  inches  long 
>y  7  feet  3  inches  wide,  and  6  feet  3  inches  in  height,  interior  measurement,  clap- 
oarded,  and  braced  to  secure  it  as  much  as  possible  from  the  iudacuce  of  extraordi- 
lary  winds.    There  are  two  windows  and  one  door. 

VVest  window :  2  feet  2  inches  high,  by  2  feet  4  inches  wide. 

North  window :  2  feet  4  inches  high,  by  2  feet  6  inches  wide. 

Door :  Opens  to  the  north,  and  is  5  feet  JO  inches  high,  by  2  feet  6  inches  wide. 

Disposition  of  instruments, — Barometer-cistern  5  feet  3  inches  above  the  ground, 
'hermometer  and  hygrometer  (slanting  roof-shelter)  1  foot  from  the  panes  of  the  win- 
low  facing  north,  and  in  the  open  air,  and  the  bulbs  are  5  feet  above  tbe  ground. 
Lnemometer  and  anemoscope  exposed  upon  the  roof  of  the  building.  The  rain-gauge 
9  secured  upon  the  adjacent  rocks,  and  at  a  sufficient  distance  from  any  disturbing  in- 
[uence. 

STATION  NO.  3. 

The  office  of  this  station  is  sitnated  on  the  ground-floor  and  in  the  south  end  of  the 
'  Waumback  House,''  which  stands  about  fifty  yards  above  the  first  mile-post,  and 
ousequently  nearly  two  miles  from  the  summit. 

Length  of  office,  13  feet;  width  of  office,  12  feet ;  height  of  office,  8  feet. 

West  window :  2  feet  high,  by  2  feet  8  inches  wide. 

South  window :  2  feet  3  inches  high,  by  1  foot  8  inches  wide. 

Cue  door  leading  from  the  office  to  a  sleeping-apartment  is  G  feet  7  inches  high,  by  2 
eet  8  inches  wide. 

Another  door  leads  to  an  unoccupied  room,  and  measures  6  feet  2  inches  high,  by  2 
eet  8  inches  wide.    Its  bearing  from  the  summit  is  10°  north  of  west. 

Disposition  of  instruments. — Barometer-cistern  and  thermometer-bulbs  7  feet  6  inches 
ilK)ve  the  ground.  Thermometer  and  hygrometer  exposed  1  foot  from  a  window  facing 
lorth,  (roof-shelter,)  and  in  the  open  air.  Anemometer  and  anemoscope  upon  the  roof 
»f  the  building.    Rain-gauge  exposed  on  the  ground,  and  free  from  any  obstruction. 

The  distance  firom  the  base  to  the  summit  along  the  lino  of  railway  is  nearly  three 
niles,  therefore  the  several  stations  are  almost  equidistant.  It  would  be  difficult  to 
establish  them  in  better  positions. 

Observers  aqd  assistants  worked  with  a  will  to  have  all  ready  by  the  Ist  of  June, 
ind  everything  is  being  done  to  secure  a  reliable  record  of  the  work  performed  during 
he  month. 

I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

ALFRED  R.  THORNETT, 
Observer-Sergeant  Signal-Servicef  U,  S,  -4.,  in  charge  of  Stations, 

The  Chief  Signal-Officer  of  the  Army, 

Washington^  D.  C, 


E. 

Daily  journal  for  the  month  ending  May  31,  1873. 

StJMMiT  OF  Mount  Washington,  New  Hampshire, 

June  1, 1873. 

May  1. 1873. — ^Tbe  barometer  gradually  rose  from  30.11  at  1  a.  m.,  to  30.15  at  8  a.  m., 

ind  oscillating  but  very  little;  was  very  steady  at  30.05  to  30.07  after  2  p.  m. ;  mean 

[urometer,  30.10.    The  temperature  fluctuated  between  22^  and  25^ ;  mean  thermome- 

ter,  24^.0.    The  day  opened  with  a  steady  northwest  wind,  which  changed  to  west  at 
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10.30  a.  m.  and  remained  steady  afterward.  From  1  a.  m.  to  8  a.  m.  the  velocit 
steadily  decreased  from  forty-two  to  fifteen  miles  per  hour  at  4  p.  m.,  and  sinkinf^  to 
brisk  wind  at  night.  Clear  weather  nntil  9  a.  m.,  when  a  few  cumuli  a[>peared,  mo\ 
ing  with  the  prevailiuc  wind,  and  gradually  increased  in  volume  until  the  sky  wa 
about  one-halj"  coveredT  These  clouds  disappeared  as  night  approached,  leaving  th 
sky,  above  the  summit,  clear.    About  one-quartor  stratus  streaked  the  horizon. 

May  2. — Up  to  9  a.  m.  the  barometer  was  steady  at  30.06  and  30.07.  From  tha 
time  a  steady  decrease  of  pressure  was  observed,  and  at  midnight  the  iustrumen 
gave  a  reading  of  29.82;  mean  barometer,  29.956.  The  temperature  was  steady  a 
24^  and  25^^  until  6  a.  m.,  and  then  steadily  increased  to  32^  at  midday.  A  gradua 
decrease  took  place  through  the  rest  of  the  day,  to  2.5°  at  last  observation ;  meai 
thermometer.  2S^.O,  The  wind  continued  to  blow  steadily  from  the  west  during  tb 
early  part  of  the  day,  became  fitful  in  the  early  afternoon,  backed  to  steady  sontl 
at  1.30  p.  m.,  and  remained  so  for  the  rest  of  the  day.  Brisk  and  fresh  velocity,  risinj 
to  a  moderate  gale  at  night.  The  wind  moderated  very  precoptibly  through  the  day 
light  hours.  Fair  weather  up  to  1  p.  m.,  when  the  clouds  descended  and  capped  th 
mountain,  culminating  in  a  steady  fall  of  light  snow  at  2.45  p.  m.,  which  continnci 
all  day.    At  4  a.  m.  a  small  quanty  of  cirro-stratus  clouds  was  observed ;  these  •  av- 

Slace  to  a  large  quantity  of  cirro-cumulus  at  6  a.  m.,  which  iu  time  gradually  lost  it 
istinct  formation  and  became  absorbed  in  a  uniform  veil  of  stratus  in  the  latter  par 
of  the  forenoon.    The  upper  clouds  moved  with  the  prevailing  wind. 

May  3.— The  barometer  continued  falling  to  29.70  at  midday,  and  then  reraaine< 
nearly  steady  until  9  p.  m.,  when  the  mercury  gradually  rose  to' 29.76  at  last  observa 
tion  ;  mean  barometer,  29.716.  The  temperature  was  steady  at  24^^  and  25'-'  up  to  4  p 
m.,  then  gradually  decreased  to  19^  at  midnight; -mean  thermometer,  22^.5.  From 
to  4  a.  m.  the  wind  oscillated  between  the  points  of  south  and  east,  settling  to  east  a 
4.50  a.  m. ;  between  6  and  7  p.  m.  it  suddenly  chopped  round  to  northwest,  settled  ti 
north  shortly  after,  and  remained  steady  for  the  rest  of  ttfie  day ;  moderate-gale  velocit; 
prevailed  through  the  early  part  of  the  day,  gradually  rising,  as  evening  advanced,  t^ 
a  storm,  averaging  sixty  miles  per  hour,  iiuow  ceased  falling  at  1.25  a.  m.,  but  th< 
weather  continued  threatening  until  it  recommenced  falling  lightly  at  6.15  a.  m.  Thii 
continued  until  6.10  p.  m.,  when  the  wind,  suddenly  changing  to  tlio  northwest 
brought  clearing  weather.  The  clouds  rose  rapidly  above  the  summit,  and  an  exten 
sive  view  of  the  surrounding  country  was  obtained.  As  night  approached  the  cloiidi 
(stratus)  gradually  contracted,  so  that  about  one-half  of  the  sky  wa^*  visible,  and  fail 
weather  set  in.  The  mountain  is  now  covered  with  snow  to  a  considerable  depth.  Ii 
some  places  the  drifts  are  almost  beyond  measurement,  rising  and  falling  in  hng< 
waves  from  "Jacob's  Ladder"  to  the  summit.  Below  "Jacob's  Ladder"  the  deptt 
varies  from  2  to  8  or  9  feet,  but  shows  signs  of  breaking  up. 

May  4. — The  barometer  rose  gradually  to  29.92  at  4  p.  m.,  and  then  fell  to  29.85  a1 
midnight;  mean  barometer,  29.849.  The  temperature  was  very  steady  up  to  8  a.  ra 
at  20-^  and  21° ;  rose  to  24-  at  11  a.  m.,  where  it  remained  steady  until  after  1  p.  m. ; 
then  steady  at  23^  until  6  p.  m.,  and  at  22*^  for  the  rest  of  the  day.  Mean  thermometer 
21^.7.  At  6.30  a.  m.  the  wind  backed  from  north  to  northwest,  and  to  west  at  12.45  p 
m.,  blowing  steadily  from  the  latter  quarter  up  to  midniglit.  Storm  velocity  fell  ol] 
to  "  high"  and  moderate  "gale"  through  the  middle  of  the  day,  but  rose  to  fifty  mile? 
per  hour  in  the  afternoon  and  late  at  night.  About  one-quarter  stratus  cloud  hung 
upon  the  horizon  in  the  early  morning.  This  gradually  disappeared,  and  from  6  a.  ni 
until  2  p.  m.  only  a  slight  haze  (below  the  summit)  thickened  the  atmosphere.  Betwerc 
2  and  3  p.  m.  ^umulus  clouds,  moving  from  the  northwest,  partially  covered  the  sky, 
.but  were  dissipated  a  little  before  sundown,  and  clear  weather  prevailed  until,  at  a 
little  before  midnight,  a  small  quantity  of  stratus  appeared  first  above  the  summit. 

May  5. — The  barometer  continued  falling  to  29.82  at  5  a.  m.;  after  that  hour  it  n>8C 
(irregularly)  through  the  day  to  30.08  at  last  observation ;  mean  barometer,  29.984.  The 
tem|»erature  fluctuated  but  very  little.  It  was  steady  at  22^  from  midnight  to  9  a.  m.; 
at  23^  from  10  a.  m.  to  5  p.  m.,  and  then  graduallv  decreased  to  20^  at  midnight.  Menu 
thermometer  21^.7.  A  very  steady  west  wind  all  day,  changing  by  northwest  to  north 
at  night.  Up  to  9  a.  m.  we  experienced  heavy  gale  and  storm  velocity,  which  gr.id- 
ually  abated  duiing  the  forenoon,  and  settled  to  a  brisk  wind  in  the  early  afternoon. 
From  4  p.  m.  the  velocity  oscillated  between  brisk  wind  and  moderate  gale,  suddenly 
rising  to  a  heavy  gale  at  lip.  m.  Fair  weather  opened  the  day,  but  toward  3  a.  m. 
deubo  masses  of  cloud  accumulated  over  and  around  the  summit.  At  3.45  a.  m.  snow 
began  falling  stemlily,  and  continued  nntil  10.30  a.  m.  Cloudy  weather  nntil  12.:K) 
p.  m.,  when  the  clouds  appeared  to  bo  thinning,  and  shortly  after  2  p.  m.  they  rose 
above  the  summit,  showing  about  three- fourths  cumulus  moving  from  the  west,  and  a 
clear  atmosphere  Iwlow.  The  clouds  gnidually  disappeannl  as  the  day  passed,  leaving 
a  slight  haze  hanging  over  the  countiy  below  the  surrounding  summits,  and  from  sun- 
set to  midnight  the  weather  was  clear.  For  several  weeks  past  we  have  experiencwl 
considerable  difficulty  iu  cutting  our  way  out  of  the  depot  and  in  letting  daylight 
through  the  windows.    Enormoua  drifts  of  snow  have  formed  about  the  building,  and 
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as  fast  03  a  passai^e  is  cut  out,  and  the  windows  cleaned,  the  wind  drives  in  tbe  snow 
to  fill  up  the  gaps,  so  that  the  force  is  usually  divided  info  cook,  observer,  and  suow- 
shoveler,  consequently  time  does  not  hang  very  heavily  upon  our  hands.  The  temper- 
ature has  been,  and  is,  so  constant  below  3'2*^,  that  it  is  dithcult  to  say  when  this 
monotonous  statd  of  things  is  going  to  change.  One  drift  reaches  more  than  half  way 
up  the  roof  of  the  depot. 

May  6. — The  barometer  rose  to  30.21  at  midday,  and  the  readings  showed  very  little 
variations  during  the  remainder  of  the  day.  The  instrument  gave  evidence  that  the 
pressure  of  the  atmosphere  was  very  uneven,  and  a  great  deal  of  care  had  to  be  exer- 
cised, while  the  minute  observ^ations  were  being  made,  to  insure  a  correct  record  of  the 
height  of  the  mercury,  which  was  continually  i>8cillating  and  balking  the  eye  of  the 
observer.  At  this  station  we  frequently  experience  similar  trouble.  Mean  barometer, 
30.192.  The  temperature  was  steady  from  19^  to  22^.  It  increased  from  IIP  at  1  a.  m. 
to  21°  at  9  a.  m.,  stood  steady  at  22°  until  7  p.  m.,  and  then  gradually  decreased  to  20^ 
at  midnight.  Mean  thermometer  20^.5.  The  wind  continued  from  the  north  with 
heavy  gale  velocity,  until  it  changed  rapidly  to  west  between  1  and  2  p.  m.,  and 
settled  at  that  point  for  the  rest  of  tne  day.  At  sunset  the  velocity  decreased  to  high 
wind,  but  shortly  after  increased  to  a  heavy  gale,  and  between  11  p.  m.  and  midnight 
attained  a  maximum  for  the  day  of  sixty  miles  per  hour.  Clear  weather  prevailed.  ,  A 
light  haze,  which  hung  over  the  country  below  the  summits  in  the  early  part  of  the 
day,  became  very  dense  as  daylight  ended.  The  atmosphere  was  comparatively  clear 
after  10  p.  m.  The  only  clouds  tliat  were  to  be  seen  were  a  few  isolated  stratus,  which 
appeared  now  and  then  through  the  day,  and  always  near  the  horizon. 

May  7.— The  barometer  rose  to  30.41  at  last  observation.  Mean  barometer,  30.380. 
The  temperature  decreased  to  19°  at  3  p.  m.,  and  remained  steady  until  after  6  a.  m., 
when  a  steady  increase  set  in,  the  mercury  jumping  from  24°  to  28°  between  10  and  11 
n.  ra.,  and  to  32°  at  12.22  p.  m.  From  1  p.  m.  a  gradual  decrease  took  place,  and  at 
midnight  the  thermometer  read  26°;  mean  thermometer,  26°.2.  The  wind  continued 
from  the  west  until  6  a.  m.,  and  then  gradually  veered  round  by  northwest  to  north, 
but  returned  to  west  at  midday,  and  continued  so  uutil  it  died  away  to  "  calm"  at  7 
p.  m.;  shortly  after  a  breeze  sprang  up  from  the  north,  when  it  remained  steady  for  the 
rest  of  the  day.  Storm  velocity  steadily  diminished  to  a  fresh  breeze  at  9  a.  m.,  and 
until  it  fell  calm  at  sunset.  From  the  time  that  the  north  wind  arose  in  the  evening 
the  velocity  steadily  increased  to  **  brisk,"  and  varied  but  very  slightly  through  the 
rest  of  the  day.  Throughout  the  twenty-four  hours  the  lower  country  was  covered 
with  a  light  haze,  and  a  few  cirro-stratus  clouds  appeared  and  disappeared  at  intervals 
[)f  several  hours.  The  sun's  heat  is  beginning  to  make  a  decided  difference  in  the  ap- 
pearance of  the  mountain.  A  large  quantity  of  snow  has  melted  within  the  last  two 
lays,  and  the  railroad-track  is  steadily  emerging  from  its  winter  covering.  The  rocks 
ire  peeping  out,  and  a  few  days  of  fine  weather  will  leave  them  comparatively  clear. 
b>om  8  to  9  p.  m.  the  horizon  between  the  points  of  north  and  northwest  was  Ifringed 
with  an  auroral  belt,  which  had  the  appearance  of  a  lambent  flame  of  a  deep-red  color 
it  the  base,  and  of  a  light  yellow  at  the  tips.  The  aurora  was  almost  stationary,  re- 
nained  with  little  apparent  change  for  nearly  thirty  minutes,  and  then  gradually  died 
Efcway. 

May  8. — The  barometer  remained  stationary  at  30.38  to  30.42  until  3  p.  m.,  and  then 
gradually  dropped  to  30.31  at  midnight.  Mean  barometer,  30.382.  The  temperature 
rapidly  increased  from  25°,  in  the  early  morning,  to  :36°  at  11  a.  m. ;  was  steady  at  35° 
md  3G°  until  4  p.  m.,  and  gradually  decreased  to  30°  at  last  observation.  Mean  ther- 
nometer,  31°.7.  The  wind  continued  from  the  north  with  greatly  dimiiyshed  velocity, 
mtil  it  fell  calm  between  3  and  4  a.  m.  From  9  a.  m.  to  4.  p.  m.  there  was  a  gentle, 
kud  fresh  breeze  from  the  north,*  inclining  a  little  to  northwest.  Calm  for  an  hour 
jetween  4  and  6  p.  m.,  then  brisk  wind  from  the  northwest  (changing  again  to  north, 
it  7.30  p.  m.)  until  the  close  of  the  day.  The  ravines  and  valleys  are  still  filled  with 
I  li^ht  haze.  To-day  the  sky  has  been  from  one  to  three-fourths  covered  with  a  great 
kranety  of  cirrus  cloud,  well-defined  cirro-stratus  predominating.  At  times  immense 
lorse-tails  of  pure  cirrus  were  observed,  but  they  were  rapidly  divided  into  the  various 
brmations  to  which  this  cloud  is  subject.  These  clouds  stretched  across  the  sky  in 
jarallel  lines,  which  appeared  to  converge  in  the  east  and  west.  They  moved  very 
ilowly  from  the  northwest.  A  broad  halo  encircled  the  moon.  The  day  has  been  very 
ine,  and  the  snow  is  certainly  going  away  rapidly.  The  temperature  has  been  higher 
»-day  (36°)  than  at  any  time  since  the  year  began.  Altogether  we  begin  to  feel  that 
^nter  has  really  gone,  and  that  summer  is  approaching. 

May  9. — From  1  a.  m.  until  2  p.  m.  the  barometer  oscillated  between  30.24  and  30.28, 
md  then  dropped  to  30.18  at  last  observation.  Mean  barometer,  30.231.  The  temper- 
rture  gradually  decreased  to  24°  at  6  a.  m.,  and  remained  steady  for  nearly  two  hours 
kfter;  then  steadily  increased  to  28°  at  11  a.  m.,  and  from  that  hour  the  mercury 
>8cillated  between  26°  and  29°  ;  mean  thermometer,  27°.2.  Shortly  before  1  a.  m.  the 
vind  clianged  direction  (very  suddenly)  to  southeast,  where  it  remained  steady  uutil 
ifter  8  a.  m.    From  that  time  until  10  p.  m.  it  was  unsteady,  frequently  veering  to  east 
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and  back  to  sontlieast,  but  settled  to  sontbeast  late  at  night.  High  and  galo  Telocit; 
prevailed.  Fair  weather  prevailed  until  3  p.  m.,  when  it  became  cloudy,  and  at  6.1 
i>.  m.  sleet  began  to  fall ;  stopped  at  10.30  p.  m.;  threatening  weather  closing  the  daj 
Early  in  the  morning  a  few  stratus  clouds  appeared  at  intervals,  but  the  principal  cloud 
were  ill-delined  cirro-stratus,  moving  with  the  prevailing  winds.  From  C  a.  m.  th 
sky  was  partially  covered  with  a  light  veil  of  stratus,  apparently  or  a  uniforra  thick 
uess,  and  rising  high  above  the  summits.  After  4  p.  m.  the  ravines  began  to  fill  witl 
deuse  masses  of  cloud  which  were  rapidly  advanced  by  the  wind  from  the  southcas 
until,  at  4.30  p.  m.,  the  summit  was  completely  shrouded,  and  remained  so  for  the  res 
of  the  day.  The  sleet  fell  in  minute  particles,  and  was  not  very  heavy.  A  team  ha 
been  driven  into  the  base  to-d.iy.  This  is  the  first  time  (this  year)  that  wheels  havi 
been  able  to  pass  over  the  last  two  miles  to  the  mountain.  The  miU  is  reported  a 
ready  to  work  next  week.    Last  year  it  started  on  the  5th  of  May. 

May  10. — ^The  barometer  fell  slightly  through  the  early  part  of  the  day,  but  after! 
a.  m.  rose  steadily  to  30.17  at  last  observation.  Mean  barometer,  30.151.  Up  to  6  a 
m.  the  temperature  oycillated  between  28°  and  30°,  steadily  increased  to  3tP  in  th< 
early  afteruoon,  and  was  very  unsteady  alterward,  between  32°  and  35°.  Mean  ther 
momerer,  33^\5.  After  blowing  unsteadily  from  the  south  and  southwest  in  the  mom 
ing  the  wind  settled  to  the  former  point  at  6  a.  m.,  and  remained  steady  until  5  p.  m. 
when  it.  became  very  uncertain,  coming  from  all  points  between  southwest  and  north 
west*  and  continued  to  be  unsettled  during  the  latter  part  of  the  day  ;  calm  at  mid 
night.  Heavy  gale  and  storm  velocity  gradually  subsided  after  10  a.  nu  to  "  calm  "  ai 
last  observation.  Threatening  weather  opened  the  day ;  heavy  rain  fell  from  7.30  tc 
8.^22  a.  ra.,  and  the  summit  was  shrouded  with  saturating  clouds  until  3.30  p.  m.,  whet 
clearing  weather  set  in,  and  from  sunset  until  midnight  the  weather  was  fair.  In  th< 
latter  part  of  the  day  the  ravines  were  filled  with  an  immense  quantity  of  fleecy  clour 
which  formed  a  level  and  unbroken  sea  as  far  as  the  eye  could  reach,  giving  to  the  fevi 
peaks  that  were  not  covered  the  appearance  of  small  islands,  and  utterly  concealing 
the  surrounding  country  from  observation.  A  few  cirrus  clouds  moved  with  the  pre- 
vailing  wind. 

May  11. — The  barometer  fell  throughout  the  day  to  29.88  at  last  observation.  Mear 
barometer,  29.904.  The  temperature  fluctuated  between  32°  and  38°,  and  was  very  un- 
even, sometimes  falling  or  rising  3°  in  less  than  thirty  minutes.  The  highest  temperatun 
was  observed  at  2  p.  m.  Mean  thermometer,  .35°.  Between  1  and  2  a.  m.  a  brisk  wind 
arose  from  the  southwest,  which  backed  to  south  at  11  a.  m.,  and  then  remained  steadj 
for  the  rest  of  the  day.  The  velocity  oscillated  between  gentle  and  high  wind.  The 
day  opened  with  verj'  fine  weather.  This  morning  the  appearance  and  position  of  the 
clouds  were  much  the  same  as  when  last  observed,  but  the  illusive  nature  of  the  scene 
was  much  enhanced  by  the  faithfulness  with  which  the  clouds  simulated  the  well- 
known  features  of  the  great  watery  element.  Masses  of  cloud  rushed  between  the 
mountain-peaks  that  arone  above  them,  forming  cataracts  of  great  volume  and 
beauty,  breakers  rolled  and  tossed  above  the  mountains  immediately  beneath  the 
surface,  and  pretty  bays  were  created  in  the  iiTegnlar  shores  of  the  various  exposed 
summits.  W  aves  of  light  and  shade  of  so  rare  a  kind  swept  over  the  whole  expanse 
when  the  sun  rose  above  the  horizon,  that  words  fail  to  convey  the  barest  impression 
felt  by  tbose.who  witnessed  the  sublime  creation.  The  illusion  wasso  complete  thai 
we  almost  forgot  the  physical  features  of  the  surrounding  country  in  the  contempla- 
tion of  the  wonderful  beauty  of  the  aerial  ocean  which  shut  it  out  from  view.  Shortly 
after  7  a.  m.  the  summit  was  suddenly  enveloped  in  dense  clouds,  showers  followed, 
and  at  2.47  p.  m.  heavy  rain  began.  This  continued  up  to  11.30  p.  m.,  but  diminishea 
in  quantity  as^he  day  wore  on.    Cloudy  weather  at  last  observation. 

Ma^  12. — The  barometer  fell  steadily  in  the  early  ^lorning,  and  then  remained  com- 

Saratively  steady  for  the  rest  of  the  day.  Mean  barometer,  29.756.  The  temperature 
ecreased  to  32°  at  3  a.  in. ;  was  very  steady  at  that  point  until  8  p.  m.,  when  it  gradu- 
ally decreased  and  the  mercury  settled  to  29°  for  the  last  three  observations.  Mean 
thermometer,  31°.5.  At  a  few  minuted  past  5  a.  m.,  the  wind  abruptly  chansed  to 
north,  backed  to  west  between  2  and  3  p.  m.,  and  to  northwest  shortly  afterward.  The 
velocity  gradually  increased  from  gentle  to  high  wind,  and  to  a  heavy  grale  after  sun- 
set.  Dense  clouds  covered  the  summit  in  the  beginning  of  the  day.  Light  rain  began 
falling  at  2.40  a.  In.;  turned  to  sleet  at  5.30  a.  m.,  and  ceased  at  8.12  a.  m.  Between 
3  p.  m.  and  sunset  an  interval  of  fair  weather  took  place.  After  snnset  thick  clouds 
surrounded  and  covered  the  summit,  no  change  for  the  better  being  observed  during  the 
rest  of  the  day.  We  are  now  very  busy  cutting  through  the  large  suow-drifta  that 
have  formed  within  and  without  the  depot. 

May  13.— The  barometer  tell  steadily  to  29.46  at  6  p.  m.,  and  then  gradually  rose  to 
29.58  at  midnight.  Mean  barometer,  29.587.  The  temperature  was  nnsteady  in  the 
morning,  fluotnatmg  between  27°  and  30°  ;  rose  to  34°  at  1  p.  m.,  and  from  that  hour 
decreased  to  26°  at  last  observation.  Mean  thermometer,  29°.5.  The  wind  veered  to 
the  west  between  1  and  2  a.  m.,  and  to  northwest  shortly  before  2  p.  m.,  remaining 
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steady  for  the  rest  of  the  day.  High  and  f?alo  velocity  all  day.  The  morning  opened 
with  fair  weather;  a  few  cirro-cumulds  clouds  moved  with  the  prevailing  wind,  and 
from  one  to  two-fourths  stratus  hovered  over  and  hung  about  the  neighboring  mount- 
ains. Early  in  the  forenoon  the  summit  became  covered  with  dense  clouds,  heavily 
charged  with  moisture,  and  the  weather  for  the  rest  of  the  day  was  very  cloudy  and 
threatening.  From  midday  until  midnight  we  were  favored  with  frequent  showers  of 
light  rain  and  sleet.  These  attempts  were  very  insigniiicant,  and  the  amount  collected 
barely  enough  to  allow  of  a  measurement  being  made. 

May  14. — The  barometer  oscillated  considerably  through  the  day,  and  gradually  fell 
to  29.42  at  last  observation  ;  mean  barometer,  29.52.3.  The  temperature  gradually  de- 
creased to  19^  at  night.  From  midday  until  10  p.  m.,  the  mercury  was  steady  at  22^ 
and  23^ ;  mean  thermometer,  23^.  The  wind  changed  to  west  shortly  after  1  a.  m.,  and 
remained  steady  from  that  point  until  10.30  p.  m.,  when  it  returned  to  northwest.  The 
velocity  fluctuated  betweeu  high  wind  and  storm,  reaching  a  maximum  of  sixty  miles 
per  hour.  Through  the  daylight  hours  there  were  frequent  lulls,  the  velocity  diminish- 
ing to  thirty  miles  per  hour.  The  weather  continued  to  be  very  cloudy  and  disagree- 
able; light  snow  began  falling  at  4.15  p.m.,  and  continued  for  the  rest  of  the  day, 
coming  down  very  heavily  after  7.30  p.  m.  At  midnight  I  estimated  that  six  inches 
had  fallen  on  a  level,  but  it  was  difficult  to  make  an  accurate  calculation.  The  engi- 
neers have  arrived  at  the  base,  and  intimate  that  they  expect  to  run  a  freight-train  to 
the  summit  early  in  the  coming  week.  The  snow  is  at  a  standstill,  and  frozen  into 
solid  masses  of  ice. 

May  15. — ^The  barometer  rose  steadily  all  day  to  29.87  at  last  observation ;  mean 
barometer,  29.734.  A  rise  of  0.16  betweeu  8  a.  m.  and  midday  was  forwarded  at  5  p. 
m.  I  was  unable  to  raise  Littleton  at  the  proper  hour  for  telegraphing  the  report.  The 
temperature  increased  from  19°  at  2  a.  m.  to  24<^  at  11  a.  m.,  remained  very  steady  at 
24*^  and  25°,  sinking  to  23°  at  midnight ;  mean  thermometer,  23°.2.  A  northwest 
wind  changed  to  west  early  in  the  afternoon,  and  remained  steady  for  the  rest  of  the 
day.  Storm  velocity  in  the  morning,  fluctuating  between  fifty  and  seventy-two  miles 
per  hour.  It  gradually  decreased  to  a  steady,  brisk  wiud,  and  from  3  p.  m.  until  mid- 
night it  varied  very  little.  Heavy  snow  continued  through  the  early  morning,  ceasing 
at  4.10  am.  As  the  forenoon  advanced  there  was  a  material  difference  in  the  density 
of  the  clouds.  They  were  much  more  transparent,  and  at  times  the  sun  shone  through 
them  very  brightly.  Toward  the  close  of  the  afternoon  they  became  almost  opaque,  and 
the  weather  was  cloudy  until  after  10  p.  m.,  when  the  clouds  continued  to  the  south 
and  southeast,  covering  about  one-fourth  of  the  sky.  A  display  of  auroral  streamers 
was  observed  between  the  points  of  north  and  east.  This  took  place  betweeu  10.30  p. 
m.  a^d  midnight.  I  went  to  the  base  this  evening  with  mail.  Preparations  are  lifing 
made  to  run  a  train  to  the  summit  at  the  earliest  opportunity. 

May  16. — The  barometer  fell  to  29.81  at  6  a.  m.,  rose  to  29.88  at  11  a.  m.,  «nd  then 
remained  comparatively  steady  through  the  rest  of  the  day.  Mean  barometer,  29.873. 
The  temperature  gradually  increased  to  29°  at  1  a.  m.,  remained  steady  at  28°  and  29° 
during  the  afternoon,  and  gradually  decreased  to  27°  at  night.  Mean  thermometer, 
27°.2.  The  wind  oscillate<l  between  west  and  northwest  in  the  forenoon,  settled  to 
west  at  midday,  and  was  very  steady  afterward.  Briak  velocity  prevailed.  High  wind 
at  night.  With  the  exception  of  an  interval  of  fair  weather,  oetween  5  and  8  a.  m., 
the  weather  was  very  cloudy.  I  returned  to  the  summit  this. morning  with  a  load  of 
mail  and  other  necessaries,  accompanied  by  two  carpenters  employed  by  the  railroad 
company. 

May  17.— The  barometer  was  comparatively  steady  all  day,  showing  a  slight  increase 
of  pressure  in  the  afternoon  and  at  night.  Mean  barometer,  39.878.  The  temperature 
rapidly  decreased  from  27°  in  the  early  morning  to  23°  from  7  to  8  a.  m.,  rose  to  25°  at 
10  a.  m.,  and  fluctuated  between  25°  and  27°  for  the  rest  of  the  day.  Mean  thermome- 
ter, 25°.2.  Between  6  and  7  a.  m.  the  wind  chanjjed  to  northwest,  and  then  held  steady. 
The  velocity  oscillated  between  high  and  fresh  winds.  The  weather  was  very  unsettled ; 
snow  fell  lightly  and  spasmodically  at  all  hours.  From  6.05  a.  m.  it  fell  very  steadily, 
and  continued  to  do  so  after  the  last  observation  was  received.  It  is  perhaps  worthy 
of  record  that,  on  the  9th  day  of  May,  1872,  the  temperature  rose  to  47  degrees,  and 
that  the  highest  observed  temperature  for  the  present  year  only  reaches  to  38°. 

The  snow  on  the  summit  is  becoming  deeper  every  day,  and  unless  a  rapid  thaw  seta 
in  at  an  early  date,  this  summer  season  will  be  one  of  notable  brevity. 

May  18. — The  barometer  showed  as  light  but  decided  increase  of  pressure.  Mean 
barometer,  29.933.  The  temperature  fluctuated  between  22°  and  26°.  Mean  thermome- 
ter, 24°.2.  Steady,  brisk,  and  high  wind,  falling  oSJto  "fresh"  for  an  hour  or  two  in 
the  middle  of  the  day.  Snow  ended  at  11.35  a.  m.  The  sun  broke  through  the  clouds, 
now  and  then,  for  a  few  minntes  at  a  time,  but  cloudy  weather  prevailed.  Fair  at 
night.  The  weather  and  general  appearance  of  things  outside  are  too  monotonous  to 
afl'ord  much  matter  for  record. 

May  19.— The  barometer  fell  to  29.87  at  5  a.  m.,  and  then  rose  steadily  to  30.14  at  last 
observation.    Mean  barometer,  30.046.    Up  to  8  a.  m.  the  temperature  was  very  steady 
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at  23^ ;  increased  to  25'^  in  the  middle  of  the  day,  and  after  3  p.  m.  never  moved  half 
a  degree  from  26^.  Mean  thermometer,  25*^.2.  The  wind  continued  from  the  northwest 
through  the  morning,  backed  to  west  in  the  early  part  of  the  forenoon,  and  gradually 
went  round  by  the*  northwest  in  the  afternoon  to  a  steady  blow  from  the  north. 
Heavy  squalls  in  the  early  morning,  sometimes  up  to  sixty  miles  per  hour.  After  9  a. 
m.  the  velocity  suddenly  diminished  and  oscillated  between  fresh  and  brisk  wind.  The 
day  opened  with  fair  weather;  only  a  few  stratus  clouds  darkened  the  horizon.  This 
lasted  but  a  short  time.  Soou  after  3  a.  m.  dense  masses  of  cloud  formed  in  the  imme- 
diate vicinity  of  the  mountain,  and  rapidly  ascended  until  the  summit  was  completely 
capped.  Between  9  and  10  a.  m.  these  clouds  rose  to  a  great  height,  in  a  uniform 
fleecy  veil,  which  frequently  changed  in  appearance,  but  never  assumed  any  well- 
defined  formation.  As  the  day  wore  on  the  clouds  gradually  contracted  and  finally 
disappeared.  From  8.30  p.  m.  the  sky  was  perfectly  clear.  A  shower  of  auroral 
streamers  appeared  in  the  northeast  at  and  after  10  p.  m. ;  they  were  very  insignificant, 
both  in  body  and  color. 

May  20. — A  steady  increase  of  pressure  continued  throughout  the  twenty-four  hours. 
The  barometer  was  almost  steady  after  9  p.  m.,  and  read  30.33.  Mean  barometer, 
30.297.  The  temperature  increased  from  25<^  in  ther  morning  to  34°  at  3  p.  m.,  where  it 
remained  steady  until  after  4  p.  m.,  then  gradually  decreased  to  30°  at  (and  after)  10  p. 
m.  Mean  thermometer,  30° .2.  Steady  north  wind,  with  fresh  and  brisk  velocity  grad- 
ually died  away  to  a  dead  calm  at  a  little  past  2  p.  m.  This  lasted  until  6.15  p.  m., 
when  a  light  west  wind  arose.  As  the  day  advanced  the  direction  frequently  changed 
to  southwest,  and  settled  at  that  point  shortly  before  midnight.  After  8  p.  m.  the  ve- 
locity increased  to  a  fresh  breeze,  averaging  seven  miles  per  hour.  Up  to  early  after- 
noon the  sky  was  free  from  clouds,  and  everything  within  view  stood  out  fn  bold 
relief.  Through  the  afternoon  about  one-fourth  cumulus  appeared,  moving  from  the 
north  and  northwest,  a  light  haze  over  the  lower  country,  aud  a  few  stratus  clouds 
strcakt'd  the  sky  in  disconnected  patches.  As  the  daylight  waned  the  clouds  disap- 
peared, and  the  uight  was  very  clear  and  placid.  Sergeant  Sackett  brought  up  mail 
to-day. 

May  21, — The  barometer  continued  to  show  a  decided  increase  in  the  pressure  of  the 
atmosphere  until  the  mercury  rose  to  30.36  in  the  forenoon.  After  mid-day  a  gradual 
fall  set  in,  and  at  last  observation  the  instrument  read  30.26.  Mean  barometer,  30.311. 
The  temperature  was  comparatively  steady  between  27°  and  30°  through  the  day.  It 
gradually  increased,  after  sunset,  to  32°  at  midnight.  Mean  thermometer,  31°.  In  the 
early  part  of  the  day  the  wind  came  very  steaduy  from  the  southwest,  but  changed 
freoueutly  afterward,  making  it  very  diflicult  to  ascertain  the  true  direction.  It  ap- 
peared to  have  a  greater  tendency  from  southwest  and  west  than  from  any  other  point, 
but  frequently  swinging  to  all  points  of  the  compass.  .  The  velocity  fluctuated  between 
"gentle"  aud  "  brisk,"  and  did  not  exceed  twenty-five  miles  per  hour  at  any  time  in 
the  day.  Up  to  lb  a.  m.  clear  weather  prevailed ;  only  a  small  quantity  of  stratus 
cloud  streaked  the  eastern  sky.  The  upper  clouds  varied  in  quantity  and  appearance, 
changing  rapidly  from  well-defined  cirrus  and  cumulus  to  all  their  recognized  modifi- 
cations, and  oftentimes  stretched  across  the  sky  in  a  semi-transparent  veil.  Gray 
stratus  clouds  partially  covered  the  sky  at  a  considerable  altitude,  shortly  before  sun- 
set, and  remained  nearly  stationary  until  10  p.  m.,  when  they  slowly  descended  and 
covered  the  summit,  and  the  weather  became  decidedly  moist.  A  peculiar  pale  yellow 
colored  halo  surrounded  the  sun  late  in  the  forenoon.  Although  in  the  early  afternoon, 
the  provailiiig  wind  came  from  a  southern  point,  the  upper  clouds  moved  from  the  north- 
west. Later  in  the  day  they  followed  the  course  of  the  prevailing  wind,  crossing  the 
point  of  observation.  Heavy  rain  began  falling  at  11.35  p.  m.,  and  continued  into  the 
following  morning.  The  mill  at  the  base  of  the  mountain  commenced  running  to-day, 
sixteen  days  later  than  it  began  last  spring.    The  snow  is  moving  oflf  very  rapidly. 

May  22.— The  barometer  fell  very  irregularly  to  30.20  at  last  observation.  Mean 
barometer,  30.207.  Tlie  temperature  was  steady  between  30°  and  34°,  until  late  at 
night,  when  it  suddenly  increased  from  32°  at  11.22  p.  m.,  to  36°  at  midnight.  Mean 
thermometer,  33°.2.  Tlie  wind  oscillated  between  west  and  southwest,  never  remain- 
ing steady  for  five  minutes  together.  High  aud  brisk  velocity  prevailed.  Heavy  rain 
continued  through  the  eaily  morning;  ended  at  4.46  a.  m.  Heavy  saturating  clouds 
covered  the  summit  throughout  the  twenty-four  hours.  A  vast  quantity  of  snow  has 
been  swept  from  the  mountain  during  the  last  two  days.  Jacobus  Ladder  is  cleaned 
ofl*,  and  from  the  Wanmback  House  to  the  base  the  ground  is  bare. 

May  23. — ^The  barometer  fell  steadily  all  day  to  29.97  at  last  observation.  Mean 
barometer,  3^.129.  The  temperature  increased  to  43°  at  7  p.  m.,  stood  steady  until  b.30 
p.  m.,  and  then  decrease<1  to  41°  for  the  last  three  observations.  Mean  thermometer, 
40*- .0.  Southwest  wind  in  the  morning  changed  to  west  at  7  a.  m.,  aud  continued  so, 
with  an  occasional  pnfl*  from  the  southwest,  for  the  rest  of  the  day.  Fresh  to  high 
velocity  until  after  sunset,  when  it  rapidly  increased  to  a  storm  of  sixty  miles  per 
hour.  Cloudy  weather  continued  until  after  9  p.  m.  From  that  time  the  sky  was 
about  three-fourths  covered  with  stratus  clouds,  which  bung  about  the  neighboring 
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snmmits.  At  10  p.  m.,  and  for  about  thirty  roinntes  aft<?r,  we  observed  frcqnent  flashes 
of  sheet-lightning,  which  passed  a  considerable  quantity  of  electricity  throogh  our 
stove  pipes.  The  lightning  appeared  to  emanate  from  a  mass  of  inky-black  clouds 
situated  in  the  southwest,  and  in  close  proximity  to  Mount  LaFayetto.  Mr.  Aiken 
tried  to  run  a  train  to  the  summit  to-day,  but  failed  in  the  attem'pt  through  a  boiler- 
pump  getting  out  of  order.  Men  were  employed  in  shoveling  snow  from  the  track,  in 
some  places  to  a  depth  of '5  and  6  feet. 

May  24.— The  barometer  oscillated  between  29.97  and  20.7X  The  maximum  pressure 
occurred  at  1  a.  m.  and  the  minimum  at  5  p.  m.  Mean  barometer,  29.846.  The  tem- 
perature gradually  decreased  to  35°  at  8  a.  ui.,  and  then  steadily  increased  to  41^  in 
the  afternoon.  After  5  p.  ra.  the  thermometer  showed  a  steady  temperature  of  37°. 
Mean  thermometer,  :J7°.7.  There  was  a  steady  west  wind  all  day.  The  velocity  rose 
to  seventy-two  miles  per  hour  in  the  early  morning,  high  wind  through  the  forenoon, 
and  from  .5  p.  ra.  un'il  midnight  it  stormed  at  the  rate  of  from  sixty  to  seventy-two 
miles  per  hour.  Up  to  9  a.  m.  the  weather  was  ver>'  cloudy  and  generally  dismal. 
From  that  hour  until  6  p.  m.  fair  weather  prevailed,  enlivened  by  a  rain-storm  and 
vivid  flashes  of  lightning  from  1,30  to  3.30  p.  m.  As  the  day  closed  heavy  saturating 
clouds  covered  the  summit,  and  continued  so  for  the  balance  of  the  day.  The  upper 
clouds  changed  the|r  formation  every  minute,  and  moved  in  various  directions,  mass- 
ing and  separating  repeatedly.  Telegraph  communication  was  considerably  disturbed 
by  the  atmospheric  electricity.  Mr.  Aiken  succeeded  to-day  in  running  a  train  to  the 
summit,  and  three  more  carpenters  were  brought  up  to  assist  in  completing  the  new 
hotel. 

May  25. — There  was  a  steady  rise  in  the  barometer  all  day ;  at  midnight  the  instru- 
ment read  30.25.  Mean  barometer,  30.136.  The  temperature  was  comparatively  steady 
from  35*^  to  ii7'^  up  to  midday ;  steady  through  the  afternoon  at  40°  and  41°,  and  de- 
creased to  37°  at  last  observation.  Mean  thermometer,  37°.2.  The  humidity  was  very 
uneven  ;  especially  so  at  night.  Immediately  aft^r  the  8  a.  m.  observation  was  recorded 
the  wind  changed  to  north,  and  blew  very  steadily  from  that  quarter  until  late  in  the 
afternoon,  when  the  direction  became  uncertain,  and  gradually  backed  Tound  by  north- 
west to  west.  The  velocity  rapidly  subsided  to  a  light  and  fresh  breeze  from  ana  after 
the  midday  observation.  rYom  8  a.  m.  the  sky  cleared  rapidly  and  the  clouds  covering 
the  summits  passed  away  from  sight  in  a  series  of  wonderful  dissolving  views.  The 
principal  clouds  (cumulus)  tumbled  about  the  ravines  in  the  early  part  of  the  day ; 
toward  midday  they  gradually  ascended  above  the  summits,  leaving  a  light  haze 
behind  to  fill  the  lower  country.  Upper  clouds  moved  with  the  prevailing  wind. 
After  sunset  the  stars  came  out  in  great  splendor,  and  clear  weather  prevailed.  A  few 
stratus  clouds  streaked  the  horizon  at  night ;  hazy  below. 

May  26. — The  barometer  rose  steadily  until  nearly  mid-day,  and  then  fell  to  Ihe 
position  it  held  at  the  commencement  of  the  day.    Mean  barometer,  30.290.    The  tem- 

Serature  increased  to  47°  in  the  afternoon,  and  oscillated  a  good  deal  during  the  day. 
lean  thermometer,  43°.7.  The  wind  veered  to  north  at  3.30  a.  m.,  and  died  away  to  a 
calm  at  645  a.  m.  Shortly  before  10  a.  m.,  a  baflliug  light  wind  sprang  up  from  a 
southern  point,  oscillating  between  south  and  southwest ;  a  steady  breeze  from  the 
west  after  1  p.m. ;  gentle  and^ fresh  velocity  in  the  morning  and  afternoon  ;  brisk  in 
the  latter  nart  of  the  day.  Very  fair  weather  has  prevailed  throughout  the  day.  A  . 
light  haze  has  covered  the  country  below  the  summits,  and  the  upper  clouds  (princi- 
pally cirro-cumulus  and  light  stratus)  have  moved  with  the  pi"evailing  wind.  As 
night  set  in  the  clouds  ^dually  covered  the  sky  in  the  form  of  light  stratus,  aud  the 
rapidly-increasing  humidity  leads  us  to  expect  a  change  in  the  weather.  Within  the 
last  few  days  the  snow  has  melted  with  astonishing  rapidity.  Only  a  few  broad 
patches  of  soft  snow  are  to  be  seen,  and  miniature  torrents  are  rushing  down  the 
mountain -sides.    For  several  days  past  the  Ammouoosuc  has  been  unusuiilly  high. 

May  27. — The  barometer  fell  slowly  all  day  to  30.08  at  last  observation.  Mean  ba- 
rometer, 30.154.  The  temperature  was  very  steady  at  45°  until  after  9  a.  m.,  increased 
to  50°  at  1  p.  m.,  and  then  fluctuated  between  47°  and  49°.  Mean  thermometer,  47°.0. 
Wind  from  the  west,  with  a  slight  inclination  to  southwest,  through  the  afternoon. 
The  velocity  varied  considerably,  oscillating  betwen  fresh  wind  and  a  moderate  gale. 
Warm  saturating  clouds  covered  the  summit,  culminating  in  light  rain  at  2.35  a.  m. ; 
ended  at  4.32  a.  m. ;  clearing  weather  set  in  immediately  atter  the  rain  ceased  falling. 
The  weather  for  the  rest  ot  the  day  was  fair.  The  upper  clouds  were  very  common- 
place, presenting  little  variety.  They  moved  with  the  prevailing  wind.  At  night  the 
sky  was  about  two-fourths  covered  with  light  stratus  clouds,  drifting  with  the  wind 
quite  close  to  the  sun^mit.  The  stars  shone  clearly  through  the  breaks  in  the  clouds. 
A  train  arrived  to-day,  bringing  four  more  carpenters  and  a  supply  of  provisions. 

May  28.— The  barometer  showed  an  increase  of  pressure  during  the  forenoon,  and  then 
steadily  sank  to  29.95  at  last  observation.  Mean  barometer,  29.982.  The  temperature 
gradually  descended  to  41°  at  midnight.  Mean  thermometer,  4^.0.  There  was  a 
steady  west  wind  all  day.  Storm  and  heavy  gale  velocity  in  the  early  morning 
dropped  to  a  high  wind  through  the  greater  portion  of  the  day,  and  increased  to  a 
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stiff  gale  at  midnight.  The  weather  has  heen  very  uninteresting.  Sammit  cover© 
with  heavy  clonds,  which  broke  at  times  suflSciently  to  tantalize  us  with  the  fin 
prospect  in  the  distance.  Painters  are  at  work  in  the  new  hotel.  The  party  sent  t 
till  the  now  stations  here  arrived  in  Littleton  this  p.  m.  I  telegraphed  Private  Bowi 
to  bring  everj'thing  with  him,  and  to  make  all  haste  in  getting  to  the  base. 

May  29.— The  barometer  steadily  rose  to  30.15  at  5  p.  m.,;ind  from  that  timegradu 
ally  dropped  to  30.03  at  last  observation.  Mean  barometer,  30.099.  The  temperatnr 
was  comparatively  steady  between  39°  and  42°.  Mean  thermometer,  4P.2.  West  win< 
through  the  day,  northwest  after  8:30  p.  m.  Velocity  gradually  diminished  from  gale 
in  the  earliest  hours,  to  tolerably  steady  brisk  and  high  wind.  Light  rain  set  in  a 
12.22  a.  m.,  and  continued  until  5.26  a.  m.  Kaiu-fall  .2(5  of  an  inch.  Cloudy  weathe 
through  the  forenoon.  Turned  fair  at  midday.  Upper  clouds  (^  to  }  cumulus)  move* 
from  the  west.  Clear  below.  I  mot  the  assistants  sent  to  fill  the  new  stations  at*tb( 
base  this  evening.  Some  portion  of  the  baggage  will  arrive  to-morrow.  Everythin| 
has  been  done  by  the  railroad  officials  to  expedite  the  placing  of  the  stations  in  : 
habitable  condition.  All  unite  in  the  endeavor  to  make  the  new-comers  as  comfortable 
as  circumstances  permit. 

Mail  30.— The  barometer  fell  steadily  to  29.92  at  5  a.  m.,  rose  to  30.14  at  11.22  p.  m 
and  fell  to  30.09  at  midnight.  Mean  barometer,  30.050.  After  3  a.  m.  the  temperature 
rapidly  decreased  until  8  a.  m.,  and  then  the  mercury  was  comparatively  steady 
oscillating  between  2C<^  and  2b°.  From  6  p.  m.  the  thermometer  showed  a  veri 
even  temperature  of  24°.  Mean  thermometer,  25°.7.  Wind  from  the  west  ani 
northwest ;  steady  from  the  northwest  duriqg  the  daylight  hours.  The  velocity  rapidlj 
increased  to  a  storm  of  sixty-six  miles  per  hour  at  o  a.  m.,  fell  to  brisk  and  higl 
through  the  day,  and  increased  to  sixty  miles  per  hour  at  last  observation.  Threaten 
ing  weather  opnened  the  day.  Heavy  rain  fell  from  2.10  a.  m.  to  5.12  a.  m.  Clearec 
rapidly,  and  fair  weather  prevailed.  Clear  at  night.  The  principal  clouds  were  li^hi 
stratus  and  well-defined  cumulus,  alternately  rising  high  above  the  summits  and  fillmj 
the  ravines.  When  above  the  summits,  the  clouds  moved  from  the  west  and  north 
west.  I  filled  the  day  in  superintending  the  fitting  up  of  the  new  stations,  and  making 
the  necessary  telegraph  connections.  When  the  instruments  were  put  in  circuit  th( 
lino  worked  well  at  sdl  points.  Littleton  operator  provided  extra  battery,  and  every 
thing  is  going  on  in  a  satisfactory  manner.  The  observers  and  assistants  worked  witl 
a  will  to  have  all  prepared  for  beginning  operations  on  the  1st  of  June. 

May  31. — The  bammeter  was  comparatively  steady  after  2  p.  m.,  from  30.30  to  30..33 
Mean  barometer,  30.267.  The  temperature  decreased  6°  between  1  and  2  a.  m.  Frou 
6  a.  m.  the  mercury  rose  rapidly  to  33°  in  the  afternoon  ;  nearly  steady  at  31°  aftei 
sunset.  Mean  theimometer,  28^.2.  Northwest  wind  changed  to  west,  and  steady  be 
twceu  2  and  3  p.  m.  Storm  velocity  gradually  diminished  to  a  steady,  brisk  wind 
Clear  weather  all  day ;  slight  haze  below.  For  two  or  three  hours  after  sunset  th< 
lower  portion  of  the  mountain  was  enveloped  in  a  t\ense  smoke,  which  proceed^  fron 
fires  accidentally  started  by  wood-cutters.  A  considerable  portion  of  the  day  wai 
pa6se<l  in  conveying  the  new  barometers  to  the  base  and  summit,  for  comparison  witl 
the  instruments  at  those  stations.  As  there  was  no  evidence  that  the  articles  pur 
chased  at  Littleton  (for  the  use  of  the  new  stations)  had  been  forwarded  from  Bethlehcn 
railroad-depot,  I  procured  a  team  and  proceeded  to  that  point  for  the  purpose  o: 
transporting  them  to  the  base  without  further  loss  of  time. 

IK8TRUMKNT8,  PROPERTY,  ETC. 

No  chaDge  in  the  inBtmmenta  sinoe  last  report    The  carpet  is  rapidl  v  wearing  oat. 

ALFRED  R.  TnORNETT, 
ObBerver-Sergeant  &ignal'Sennce,  Vnited  State9  Army, 


F. 

Daily  Journal  for  tMe  month  ending  June  30, 1673. 

SuMJOT  OF  Mount  Washikoton,  New  Hampshirr, 

July  1,  1873. 
June  1, 1P73.— The  barometer  oscillated  considerably  all  day  between  30.10  and  30.30, 
Mean  barometer.  30.172.  After  4  a.  m.  the  temperature  steadily  increased  to  42^  in  the 
afternoon,  and  from  5  p.  m.  gradually  decreased  to  'J7^  at  last  observation.  Mean  ther- 
mometer, 37°.5.  The  wind  continued  to  come  steadily  from  the  west.  By  7  a.  m.  th€ 
velocity  increased  to  a  stiff  gnle,  and  continued  so,  without  much  change,  untilnearU 
sunset,  when  it  rapidly  dimiuibhed  to  high  and  brisk  winds.    Fair  weather  x>revaile<i 
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Ligbt  rain  fell  from  8  to  10  p.  m.  Cloudy  weather  at  midnight.  At  (and  for  thirty 
miuntes  after)  the  2  a.  m.  observation,  a  pale  yellow  auroral  arch  was  observed  close  to 
the  horizon,  stretchiug  between  the  points  of  north  and  east.  A  small  quantity  of 
cirro-stratus  clouds  moved  with  the  prevailing  wind  ;  well-defined  cirrus  and  cumulus 
in  the  afternoon.  I  visited  the  new  stations  to-day,  and  found  everything  going  on 
well.    They  were  provided  with  stoves,  &c.,  this  morning. 

June  2. — The  barometer  was  steady  to-day,  with  an  inclination  to  rise  at  night. 
Mean  barometer,  30.190.  The  temperature  decreased  to  28°  in  the  early  morning,  in- 
creased to  36^  in  the  afternoon,  and  dropped  to  23°  at  last  observation.  A|eau  ther- 
mometer, 31°.5.  Shortly  before  1  a.  m.  the  wind  changed  to  north,  and  back  to  north- 
west at  7  a.  ra. ;  then  remained  steady  until  between  H  and  9  p.  m.,  when  it  settled  to 
north.  Brisk  and  high  velocity,  sometimes  rising  to  a  moderate  gale.  The  weather 
continues  to  be  very  line.  Upper  clouds,  similar  to  those  observed  yesterday.  Auroral 
streamers  covered  the  sky  between  the  points  of  north  and  east,  from  12.30  a.  m.  until 
daylight.  Fires  are  still  burning  in  the  woods  below,  and  the  lower  couutry  is  filled 
with  smoke. 

JuneZ, — ^The  barometer  rose  slightly  through  the  day,  (up  to  5  p.  m.,)  and  then  fell  to 
30.20  at  8  a.  m. ;  steady  at  night.  Mean  barometer,  30.237.  The  temperature  gradually 
iucreased  to  41°  at  2  p.  m.,  and  from  that  hour  decreased  to  37°,  at  last  observation. 
Mean  thermometer,  36°.2.  North  wind  in  the  morning,  with  **  calm  "at  intervals. 
Early  in  the  forenoon  the  direction  changed  to  nothwest,  and  after  11  a.  m.  settled  to 
west.  Fresh  velocity  prevailed.  Very  frequently  the  sky  was  covered  with  light  stratus 
clouds,  stretching  in  horizontal  lines,  and  connected  by  a  dense  haze,  which  pervaded  the 
Burronnding  couutry  and  summits.  Our  observations  were,  to  a  great  extent,  limited 
by  the  smoke  ascending  from  fires  in  the  valleys.  Auroral  streamers  were  observed  in 
the  northeast  from  12.20  a.  m.  to  3  a.  m.,  but  were  very  indistinct  in  consequence  of  the 
prevalence  of  dense  haze.    A  bright  halo  encircled  the  sun  during  the  afternoon. 

June  4. — ^There  was  a  decided  fall  in  the  barometer  throughout  the  day,  especially 
afterthe  early  morning  hours.  At  midnight  the  instrument  read  29.77.  Mean  barometer, 
29.885.  After  9  a.  m.  the  temperature  sensibly  increased  until  7  ^.  m.,  when  the  thermom- 
eter read  48°,  and  remained^steady  there  for  several  hours.  Alter  10  p.  m.  the  mercury 
slowly  fell  to  4G°.  Mean  thermometer,  43° .7.  The  relative  humidity  ranged  between  70  and 
100  per  cent.  The  direction  of  the  wind  oscillated  chiefly  between  west  and  northwest,  with 
sometimes  an  uneven  movement  to  southwest.  The  velocity  steadily  increased  to  high 
wind  and  gale,  sometimes  rising  to  nearly  fifty  miles  per  hour,  but  brisk  and  high  winds 
prevailed.  From  2.25  a.  m.  and  up  to  midnight  we  experienced  showery  weather,  the 
rain  falling,  in  the  early  part  of  the  forenoon,  quite  heavily.  The  summit  was  never 
free  from  heavy  saturating  clouds  at  any  time  during  the  day.  A  good  deal  of  inter- 
ruption took,  place  in  the  telegraphing  of  signals  to-day.  This  was  caused  by  the 
defective  insulation  between  the  base  and  Littleton,  and  which  occasioned  considera- 
ble trouble  last  year.  I  visited  the  stations,  and  found  that  the  duties  were  being 
creditably  performed,  and  that  there  was  no  fault  in  the  cable.  Our  battery  at  the 
base  is  in  good  order,  but  not  strong  enough  to  work  the  several  instruments  without 
the  assistance  of  the  Littleton  battery. 

Jane  5. — An  irregular  fall  in  the  barometer  continued  until  it  reached  a  maximum  of 
29.72  at  5  p.  m.  After  that  hour  the  mercury  rose  to  29.88  at  midnight,  but  oscillated 
materially  all  through  the  day.  Mean  barometer,  29,819.  The  temperature  decreased 
in  the  early  morning  to  39°,  and  then  stood  steady  for  two  or  three  hours ;  gradually 
increased  to  4^°  at  3  p.  m,,  oscillating  very  frequently,  but  only  to  the  extent  of  1°  or 
2°.  From  3  p.  m.  a  gradual  and  even  decrease  to  37°  at  the  last  observation.  Mean 
thermometer  40^.2.  The  humidify  fluctuated  between  80  and  100  per  cent.  Excepting 
an  occasional  puff  from  the  west,  the  direction  was  steady  from  the  northwest.  High 
and  gale  velocity  in  the  early  part  of  the  day ;  dropped  to  fresh  wind  through  the 
afternoon,  and  rose  at  night  to  '*  high.''  Bain  ended  at  2.35  a.  m.,  but  until  7  a.  m.  the 
summit  was  covered  with  clouds  almost  fully  saturated.  A  short  interval  of  clearing 
weather  showed  the  ravines  filled  with  heavy  cumulus  and  stratus  clouds,  which  soon 
rose  and  covered  this  station  again.  At  3  p.  m.  rain  began  falling,  and  on  descending 
the  mountain  I  met  a  storm  of  hail,  which  extended  from  a  little  above  '*  Jacob's 
Ladder"  to  about  three-fourths  of  a  mile  belo^v.  The  stones  averaged  a  quarter  of  an 
inch  in  diameter.  Thunder  accompanied  the  storm,  the  peals  following  each  other  in 
rapid  succession.  This  lauted  about  45  miuntes.  Fair  weather  from  7  to  9  p.  m.; 
cloudy  at  night.  I  visited  stations  Nos.  2  and  3  to  see  that  the  instruments  were  cut 
out  during  the  progress  of  the  storm,  as  I  was  fearful  that  the  electricity  would  cause 
some  trouble. 

June  6, — The  «baromete^  rose  very  steadily  to  30.00  at  last  observation.  Mean  ba- 
rometer, 29.976.  A  gradual  increase  of  temperature  to  43°  at  1  p.  m.,  where  it  remained 
very  steady  until  6  p.  m.,  when  the  mercury  (gra<lually)  began  dropping;  38°  at  mid- 
night. Mean  thermometer,  40°.7.  Humidity  steady  between  90  and  100  per  cent.  Up 
to  midday,  the  wind  continued  to  blow  very  steadily  from  the  northwest;  after  that 
time,  until  night  set  in,  the  prevalent  wind  was  west,  then  northwest.    Brisk  and 
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fresb  velocity  prevailed,  seldom  rising  mnch  above  twenty  miles  per  hour.  Very  ligt 
ebowers  fell  in  the  early  morning  and  early  in  the  afternoon.  Altogether,  the  day  ha 
been  very  cloudy  and  uninteresting.  A  very  feeble  attempt  to  clear  up,  which  too! 
place  early  in  the  afternoon,  fj^iled.  Fair  at  night,  with  heavy  cumulus  clouds  abov 
and  below. 

June  7. — The  barometer  was  comparatively  steady  to-day,  with  a  tendency  to  ris 
toward  night.  Mean  barometer,  30.057.  The  temperature  has  been  remarkably  stead; 
at  35^  and  36^»all  day.  Mean  thermometer,  35^.7.  The  relative  humidity  rcmainei 
stationary  as  on  yesterday.  Fresh  wind  from  the  northwest  prevailed  until  3  p.  ra. 
calm  at  8  a.  m.  After  3  p.  m.  the  direction  changed  to  north,  and  (giudually)  to  i 
steady  blow  from  the  northeast,  the  velocity  rising  to  a  stiff  gale  of  forty-eight  mile 
per  hour  at  last  observation.  Fair  weather  continued  until  between  2  and  3  a.  m. 
when  the  summit  became  enveloped  in  dense  clouds,  containing  a  large  percentage  o 
moisture.  Light  showers  of  sleet  and  rain  fell  during  the  forenpou,  and  settled  to  i 
steady  fall  of  light  rain  at  midflay ;  ended  at  5.45  p.  m.    Cloudy  weather  closed  the  day 

June  8. — A  decided  and  tolerably  even  rise  took  place  in  the  barometer  to-day,  th( 
instrument  reading  30.32  at  the  last  observation.  Mean  barometer,  30.295.  Decreas 
iug  temperature  in  the  morning— steadv  at  33<^  from  4  to  9  a.  m. — increased  to  41°  ii 
the  afternoon,  and  from  4  p.  m.  gradually  decreased  to  36°  at  midnight.  Mean  ther 
mometer,  37°.2.  Humidity  decreased  to  72  per  cent,  during  the  afternoon,  80  at  night 
The  wind  came  very  steadily  from  the  northeast  until  3  p.  m.,  when  it  veered  to  east 
and  did  not  change  until  it  returned  to  northeast  at  10.15  p.  m.  Storm  velocity,  witl 
a  maximum  of  sixty  miles  per  hour,  opened  the  day,  fell  to  light  wind  after  midday 
and  increased  to  brisk  at  night.  Heavy  stratus  clouds  rushed  over  the  summit  in  thi 
early  part  of  the  day.  At  9  a.  m.  the  surrounding  country  rapidly  cleared,  and  in  j 
short  time  there  was  nothing  but  a  slight  haze  between  us  and  all  below.  Cumului 
clouds,  partially  covering  the  sky,  graduaUy  diminished  in  quantity,  and  from  7  p.  m. 
and  excepting  a  few  streaks  on  the  liorizon,  the  heavens  were  entirely  free  from  cloud 

June  9. — The  barometer  fell  all  day  to  30.18  at  last  observation.  Mean  barometer 
30.251.  The  temperature  continued  on  the  decrease  to  a  minimum  of  34°  in  the  earl] 
morning,  increased  after  4  a.  m.  to  48°  at  1  p.  m.,  where  the  mercury  held  steadilj 
through  the  afternoon.  From  5  p.  m.  a'  steady  decrease  brought  the  mercury  down  t< 
40^  at  midnight.  Mean  thermometer,  42°.7.  After  the  early  part  of  the  day,  the  rela 
tive  humidity  decreased  considerably,  and  ranged  between  50  and  70  per  cent.  Brisl 
wind  from  the  northeast  fell  off  to  "gentle,**  and  from  midday  a  caun  set  in,  whict 
was  but  little  disturbed  up  to  9  p.  m.,  when  a  fresh  breeze  sprang  up  in  the  east,  grad 
ually  moving  ronud  by  northeast  to  north  at  midnight.  Until  after  midday  the  skj 
was  entirely  clear,  and  then  a  few  cumuli  appeared,  moving  with  the  prevailing  wint 
that  was  just  dying  out.  Cumulus  clouds  prevailed  in  the  latter  part  of  the  day,  and 
when  moving  at  all,  appeared  to  come  from  the  north  or  northeast.  It  was  difficult  t< 
determine  exactly  which  course  the  clouds  did  take :  the  movement  was  slow.  Clea] 
weather  at  night.  The  view  of  the  mountains  and  departing  sun  from  this  point  wat 
remarkably  fine  and  exceptional. 

June  10.— Comparatively  steady  barometer  until  early  afternoon,  after  that  a  rathei 
rapid  fall  to  30.09  at  last  observation.  Mean  barometer,  30.152.  The  temperature 
gradually  increased  and  attained  a  maximum  of  54°  at  1  p.  m.;  steady  then  at  53° 
From  5  p.  m.  the  mercury  gradually  fell  to  46°  at  midnight.  Mean  thermometer,  47°.5 
To-day  the  humidity  averaged  57.7  per  cent.,  a  minimum  of  42  per  cent,  in  the  after- 
noon, and  a  maximum  of  69  at  night.  The  wind  has  been  very  changeable  all  day 
never  holding  long  from  one  particular  point.  West  and  northwest  wind  prevailed  id 
the  morning  and  latter  part  of  the  day,  but  swept  round  to  southwest  late  at  night 
Light  and  fresh  velocity,  dropping  to  calm  at  times,  rose  to  a  high  wind  at  midnight 
When  not  stationary  the  upper  clouds  moved  with  the  prevailing  wind,  and  were  all 
unusually  well-detined  and  in  great  variety.  So  light  and  airy  they  appeared  to  be 
that  it  was  a  real  pleasure  to  observe  them  as  they  mingled  and  separated  again  only 
to  re-form  in  greater  beauty.    Smoke  in  the  valleys. 

June  11.— The  barometer  fell  slightly  early  in  the  day,  but  after  9  a.  m.  gradually 
rose  to  30.08  at  last  observation.  Mean  barometer,  30.040.  The  temj)erature  rapidly 
increased  to  48°  at  4  a.  m.,  where  it  remained  stationary  until  midday,  then  decreased 
gradually  to  39°  at  midnight.  Mean  thermometer,  44°.2.  The  hygrometer  showed  a 
great  increase  of  moisture  in  the  atmosphere.  Changeable  southwest  wind  until  9  a. 
m.,  when  it  gradually  veered  round  to  a  steady  wind  from  the  northwest.  The  velocity 
increased  to  a  heavy  gale,  (late  in  the  afternoon,)  which  reached  a  maximum  of  fifty 
miles  per  hour  at  5  p.  m..  and  then  diminished  to  a  brisk  wind  at  night.  From  2  to  S 
a.  m.  rain  fell  without  interruption,  and  sometimes  very  heavily.  Dense  clouds  cov- 
ered the  summit  for  the  rest  ot  the  day.  * 

June  12.— Steady  barometer  in  the  momine.  After  6  a.  m.  the  mercury  rose  rapidly 
and  uninterruptedly  to  30.31  at  midnight.  Mean  barometer,  30.199.  The  temperature 
decreased  to  3;i°  at  4  a.  m.,  and  then  oscillated  between  32°  and  36°.  Mean  thermom- 
eter, 33^.5.    Humidity  averaged  ^  per  cent.     Steady  northwest  wind  changed  tc 
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orth  between  7  and  8  p.  m.  Fresh  and  brisk  velocity  prevailed.  It  fell  to  a  gentle 
rind  Ibr  an  hour  or  two  in  the  morning,  and  rose  to  a  moderate  gale  at  night.  Light 
ain  for  half  an  hour  about  2  a.  m.  From  6  a.  m.,  and  up  to  midday,  the  ravines  were 
artially  filled  with  heavy  cumulus  clouds,  which  moved  in  winding  masses  as  the 
)rmatiou  of  the  mountain-sides  dictated.  From  midday,  and  np  to  G  p.  m.,  the  summit 
ras  capped,  giving  no  opportunity  for  extensive  observation.  From  9  p.  m.  no  clouds 
rere  to  be  seen ;  the  rapidity  with  w^hich  they  disappeared  was  truly  astonishing. 
June  13. — ^I'he  barometer  rose  very  rapidly,  and  reached  a  maximum  of  30.:}5  at  11 
.  m.  After  that  hour  the  mercury  fell  steadily  to  30.26  at  midnight.  Mean  barome- 
3r,  30.300.  The  temperature  steadily  increased  to  45^  at  2  p.  m.  Steady  at  44^  for 
tiree  hours  after,  and  then  decreased  to  38^  at  night.  Mean  thermometer,  40° .0. 
rreat  decrease  in  the  humidity  to-day ;  minimum  during  the  afternoon  of  60  per  cent, 
ariable  northeast  light  wind,  with  numerous  calms,  until  it  settled  to  a  fresh  wind 
om  the  west  and  northwest  at  night.  The  morning  opened  with  a  clear  sky.  Light 
tratus  and  cirrus  passed  over  between  4  and  9  a.  m.,  followed  by  about  two-fourths 
amulus.  After  5.30  p.  m.  the  sky  was  free  from  cloud,  with  the  exception  of  a  very 
light  fringe  of  stratus  on  the  southeastern  horizon.  Fine,  star-light  night.  From  9 
)  10  p.  m.  an  auroral  arch  appeared  in  the  north  ;  faint  yellow  color. 
June  14. — After  7  a.  m.  the  barometer  'gradually  fell  to  30.13  at  last  report.  Mean 
aroraet^r,  30.212.  Temperature  very  steady  at  36°  until  7  a.  m.,  when  it  gradually 
jcreaaed  and  iluctuatea  for  the  greater  part  of  the  day  between  43°  and  44° ;  de- 
feased to  38°  at  9  p.  ra.,  and  then  the  mercury  rose  to  41°  at  last  observation.  Mean 
lermometer,  39°.0.  The  humidity  decreased  very  rapidly  as  the  day  wore  on,  and  at 
}  p.  m.  reached  a  minimum  of  17  per  cent. ;  the  smallest  percentage  that  I  have  ever 
bserved  on  this  station.  Light  wind  from  the  west  and  northwest,  but  calms  pre- 
ailed  through  the  daylight  hours.  After  sunset  there  was  a  light  and  fresh  wiud  from 
ue  southeast.  The  day  has  been  uniformly  fair,  and  cumulus  clouds  formed  in  great 
ariety.  In  the  latter  part  of  the  evening  the  upper  clouds  moved  steadily  from  the 
est. 

June  15. — The  barometer  fell  steadily  to  30.04  at  midnight.  Mean  barometer,  30.083. 
iter  6  a.  m.  the  temperature  steadily  increased  to  52°  at  midday,  and  remained  steady 
ntil  2.30  p.  m.,  then  decreased  to  46°  at  7  p.  m.,  and  did  not  change  through  the  rest 
f  the  day.  Mean  thermometer,  46°.0.  The  humidity  increased  toward  the  close  of 
je  day  from  90  to  100  per  cent.  Light  southerly  wind  fell  to  a  cahn  between  1  and  2 
.  m.,  which  latter  continued  for  several  hours.  Uncertain,  gentle  wind  from  the 
orthwest  through  the  forenoon,  became  steady  after  midday,  and  freshened  to  high 
ud  mcHlerate  gale  velocity  at  night.  Fair  weather  prevailed  during  the  daylight 
ours,  but  as  evening  set  in  large  masses  of  dense  stratus  covered  and  drifted  over  the 
immit.  The  weather  at  night  was  very  cloudy  and  threatening. 
J%ine  16. — The  barometer  rose  after  early  morning  to  a  maximum  of  30.13  at  11  a.  m. 
ud  then  steadily  fell  to  29.91  at  the  last  observation.  Mean  barometer,  30.041.  There 
'as  a  steady  increase  of  temperature  up  to.l  p.  m.,  when  the  mercury  stood  at  56°, 
ud  decreased  through  the  rest  of  the  day  to  40°  at  midnight.  Mean  thermometer, 
3° .7.  Steady  northwest  wind  all  day.  The  velocity  gratlually  diminished  from  a 
risk  wind  to  a  calm  at  noon.  After  1  p.  m.  there  sprang  up  a  brisk  wind,  which  in- 
reased  to  high  and  gale  as  night  approached.  Clearing  weather  set  in  shortly  after 
a.  m.,  and  very  fair  weather  prevailed  until  6  p.  m.,  wnen  heavy  clouds  came  down 
ora  the' northwest  and  soon  enveloped  the  mountain.  At  the  same  time  the  humidity 
jnsibly  increased,  and  there  was  every  indication  of  an  approachingstorm.  The  wind 
as  very  warm,  and  had  settled  to  a  steady  blow  averaging  thirty-two  miles  an  hour, 
beet  and  forked  lightumg  flashed  over  and  below  the  summit  from  10.11  p.  m.  until 
fter  midnight,  with  the  usual  accompaniment  of  heavy  thunder,  which  continued 
>Hing,  almost  without  intermission,  during  the  progress  of  the  storm.  At  10.30  p.  m. 
eavy  rain  set  in,  and  did  not  cease  until  long  after  midnight.  The  upjier  clouds  were 
Barly  all  large  cumuli  moving  from  the  northwest.  I  visited  stations  Nos.  2  and  3 
lis  a.  ni. ;  found  all  well  and  the  work  progressing  favorably.  Mr.  Gates  (district  su- 
erintendent  to  the  Western  Union  Telegraph  Company)  arrived  at  the  base  to-night 
ith  a  party  of  men  to  put  up  the  mountain  wire. 

June  17.— Steady  barometer  in  the  morning.  After  5  a*  m.  the  mercury  gradually 
)se  to  a  maximum  of  29.97  at  4  p.  m.  and  fell  slightly  and  unevenly  after  that  hour, 
[ean  barometer,  29.909.  There  was  a  decrease  in  the  temperature  of  10°  from  1  a.  m. 
)  midnight.  Mean  thermometer,  36°.  The  wind  continues  to  come  very  steadily  from 
le  northwest,  and  with  heavy  gale  velocity,  which  now  and  then  drops  to  high  wind, 
ain  ended  at  12.^5  a.  m.  The  weather  was  cloudy  until  after  7  a.  m.,  when  the  clouds 
roke  and  fair  weather  set  in  for  the  rest  of  the  day.  During  the  forenoon  lari^e  quan- 
ties  of  cumulus  cloud  filled  the  ravines  to  the  west  of  the  mountain,  sometimes  en- 
rely  covering  the  summits  in  that  direction,  excepting  that  of  La  Fayette.  These 
iouds  passed  away  as  the  day  wore  on,  leaving  the  upper  sky  perfectly  clear, 
etweeu  6  and  7  p.  m.  we  gradually  bycame  enveloped  in  dense  stratus  clouds,  which 
nng  over  us  for  two  or  three  honi-s,  and  then  gradually  dwindled  to  a  few  faint 
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Btreaks  at  midnight.  From  10  p.  m.  nntil  midnight  a  diffused  light  appeared  in  th 
northern  horizon  ;  it  wae  not  very  distinct  in  coloring. 

June  18. — The  barometer  rose  to  a  maximara  of  30.06  at  midday,  stood  steady  for  a 
hour,  and  then  fell  rapidly  to  29.91  at  midnight.  Mean  barometer,  29.999.  The  ten 
perature  decreased  rapidly  to  26^  at  4  a.  m.,  and  remained  steady  at  that  point  fo 
two  honrs.  From  C  to  7  a.  m.  the  temperature  ran  up  6°,  (to  32°,)  and  gradually  to  44 
in  the  early  part  of  the  afternoon,  remaining  very  steady  afterward.  Mean  thermoin 
eter,  41^.0.  There  has  been  no  change  in  the  direction  of  the  wind  to-day.  The  v€ 
loctty  decreased  to  a  fresh  wind  at  2  p.  m.,  and  then  steadily  increased  to  a  gale  « 
fifty  miles  per  hour  at  midnight.  From  5  a.  ul  the  sky  was  partially  covered  with 
haze  of  wcll-detined  cirrus  clouds,  which  at  4.50  p.  m.  gave  place  to  a  veil  of  ligfa 
stratus  clouds.  These  last  gradually  descended  and  covert  the  summit.  After  10.30  { 
ni.  the  stars  were  visible  through  a  few  breaks  in  the  clouds,  and  fair  weather  closed  to 
day.  During  the  latter  part  of  the  afternoon  a  very  peculiar  cloud  was  observed  t 
the  southeast  of  and  a  little  above  the  mountain.  It  was  of  a  light-brown  color,  (mucl 
deeper  than  any  other  in  sight  at  the  time,)  and  in  the  shape  of  a  depressed  wash-bow] 
or  rather  fruit-dish,  the  formation  being  very  accurate.  This  cloud  appeared  to  be  ^uit 
stationary,  while  the  others  (cirrus)  were  moving  rapidly  before  the  northwest  wind. 

June  19. — The  barometer  fell  to  a  minimum  of  29  87  at  6  a.  m.,  then  rose  steadily  t 
30  03  at  2  p.  m.,  and  fell  to  29.88  at  last  observation.  Mean  barometer,  29.969.  Tb 
temperature  increased  from  429  in  the  early  morning  to  53°  and  54°  at  night.  Mew 
thermometer,  50°.2.  After  midday  the  mercury  was  pretty  steady  from  50°  to  54^ 
Steady  northwest  wind  continued  until  between  6  apd  7  p.  m.,  when  it  backed  to  wesi 
and  remained  so  for  the  rest  of  the  day.  Gale  velocity  gradually  fell  off  to  brisk  an< 
fi-esh  wind  through  the  middle  of  the  day,  and  from  3  p.  m.  increased  to  forty-eigh 
miles  per  hour  at  midnight.  The  day  opened  with  rain,  which  began  at  12.40  a.  m.,  an< 
continued  nntil  4.15  a.  m.,  coming  down  very  heavily  at  times.  Cloudy  weather  pre 
vailed  until  it  ended  in  a  shower  of  light  rain,  which  took  place  between  the  honrs  o 
2  and  3  p.  m.  After  the  shower  the  clouds  rapidly  passed  away  from  the  summit 
showing  cumulus  clouds  below,  and  about  one-fourth  cirrus  above  it.  In  two  or  thre< 
hours  these  cirri  gave  place  to  oumuli.  Haze  below ;  and  as  night  wore  on  there  ap 
peared  to  be  a  blending  of  light  stratus  with  the  other  clouds,  and  the  sky  wasfre 
qnently  veiled  by  them.   Cloudy  weather  at  midnight. 

June  20.— The  barometer  low,  and  comparatively  steady  all  day.  Mean  barometei 
29.827.  The  temperature  decreased  to  45°,  where  it  remained  steady  from  7  a.  m.  nnti 
1  p.  m.,  and  then  rapidly  inor^^Med  to  49°  at  4  p.  m.  Alter  5  p.  m.  the  mercury  wen 
down  very  rapidly  to  :M°  at  last  observation.  Mean  thermometer,  43°.  From  6 1 
7  a.  m.  the  temperature  fell  5° ;  the  same  rapid  decrease  took  place  between  5  and  ( 
p.  m.  The  wind  changed  to  northwest  at  1.30  a.  m.,  and  remained  steady  there  for  th< 
rest  of  the  day.  The  wind  rose  to  a  storm  of  sixty  miles  per  hour  at  2  a.  m.,  oscillatei 
between  '*  gale  **  and  **  brisk  "  through  the  day,  and  rose  to  a  storm  at  night.  Heavi 
rain  from  3.15  to  3.45  a.  m.  Clear^  rapidly  and  fair  weather  prevailed  until  sunset 
when  the  summit  was  a^ain  covered  with  dense  clouds.  Two-fourths  to  three-fourthi 
cumulus  cloud  moved  with  the  prevailing  wind,  frequently  capping  the  summit  in  it 
flight.    I  visited  all  stations  to-day  and  found  everything  correct. 

June  21. — ^The  barometer  oscillated  considerably  through  the  day,  and  rose  to  30.01 
at  last  observation.  Mean  barometer,  29.938.  Temperature  steady  at  30°  and  31°  ii 
the  morning,  rose  to  36°  in  the  middle  of  the  day,  and  decreased  to  very  steady  ther 
mometer  or32°  at  night.  Mean  thermometer,  32°.5.  Steady  northwest  wind  up  U 
3.20  p.  m.,  when  it  changed  to  north  and  blew  steadily  from  that  point  for  the  net  o 
the  day.  The  wind  increased  in  force  to  sixty-eight  miles  per  hour  at  4  a.  m.,  mm 
then  rapidly  diminishod  to  fresh  and  brisk.  About  one-fourth  stratus  cloud  appeare< 
above  the  summit  in  the  beginmng  of  the  day.  whioh  rapidly  increased  in  volume  an< 
capped  the  mountain.  Between  3  and  4  a.  m.  tne  clouds  massed  in  the  southeast,  show 
in^  a  clear  starlit  sky  and  brilliant  moon.  This  lasted  but  a  few  minutes,  as  the  sum 
mit  was  again  covered  with  dense  clouds.  From  12.30  to  3.25  p.  m.  we  experience! 
light  showers  of  rain,  snow,  and  beavv  sleet.  Cloudy  weather  continued  to  the  oloei 
of  the  day.  The  wire  has  been  working  very  bard  for  the  past  two  days,  and  gav< 
out  entirely  this  afternoon. 

June  22. — ^The  barometer  rose  steadily  all  day  to  30i27  at  last  observation.  Meai 
ll^irometer,  30.184.  The  temperature  was  very  steady  in  the  early  morning  at  32°,  an< 
frt>m  4  a.  m.  fluctuated  between  34°  and  36°.  Mean  thermometer,  34.°2.  Win< 
changed  to  northwest  late  last  night,  and  back  to  north  at  3.30  a.  m.  Very  uncertaii 
direction  through  the  day,  west  and  nothwest  being  the  prevalent  winds  up  to  7.30  p 
m.,  when  it  died  awav  to  oalm.  Fresh  wind  from  the  northeast  at  night.  Calm  a 
midnight.  Fresh  ana  gentle  velocity  prevailed.  The  clouds  lifted  for  a  short  perio< 
in  the  early  morning,  but  up  to  7.30  p.  m.  cloudy  weather  prevailed.  After  that  th 
sky  cleared  raftidly.  and  Portland,  Me.,  eould  be  easily  seen  with  the  naked  eye,  am 
the  telesoope  broognt  the  houses  out  very  distinctly. 

I  made  a  visit  to  stations  Noa.  2  nod  3  to-day,  and  found  the  observers  at  their  posti 
and  the  business  going  on  steadily. 
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Ad  anroral  arch  appeared-in  the  north  from  10  p.  m.  until  midnight,  which  extended 
from  northeast  to  north,  and  rested  upon  a  dark  segment.  1  found  a  break  in  the 
*  ground ''  and  cable ;  made  the  necessary  repairs. 

^Mfi0  23.— The  barometer  rose  to  30.38  at  11  a.  m.,  and  then  gradually  fell  to  30.36  at 
tast  observation.  Mean  barometer,  30.347.  The  temperature  steadily  increased  to  47^ 
%t  midday,  fluctuated  two  or  three  degrees  below  that  point  during  the  afternoon,  and 
lettled  to  44^  at  night.  Mean  thermometer,  43^.5.  This  bus  been  a  very  calm  day, 
[>nly  a  few  unoertam  pn^  from  the  east  and  southwest  occurring  to  break  the  monot- 
ony of  a  dead  calm.  Fair  weather  all  day.  Upper  clouds  (cumuli)  moved  from  the 
ionthwest  in  the  latter  part  of  the  afternoon.  A  very  small  quantity  of  stratus  ap- 
peared at  irregular  intervals  through  the  day  and  night.  Auroral  streamers  covered 
bhe  sky  to  the  north  and  east  from  9.30  p.  m.  until  2.15  a.  m.  next  morning,  gradually 
liminishing  in  intensity  as  they  passed  m>m  view. 

June  24. — ^The  barometer  fell  slightly  in  the  early  morning,  and  then  steadily  rose  to 
30.47  at  night.  Mean  barometer,  30.409.  The  temperature  decreased  to  41^  at  4  a.  m., 
increased  to  bl°  in  the  early  afternoon,  and  decreased  to  45^  at  night.  Mean  tbermomr 
dter,  46^.7.  Prevailing  wind  from  pointo  either  side  of  east,  and  very  frequent  calms 
>f  long  duration.  The  velocity  through  the  day  was  gentle ;  fresh  at  night.  Fair 
weather  all  day.  The  upper  clouds  moved  from  the  west  and  northwest  neany  all  day. 
ifter  7  p.  m.  the  night  was  clear,  and  between  9  and  10  p.  m.  a  beautiful  aurora  ap- 
peared in  the  tiorth  and  extended  a  considerable  distance  along  the  horizon.  It  was  m 
the  form  of  a  lambent  flame,  which  incessantly  shot  up  streamers  reaching  to  the  zen- 
ith, instantly  returning  to  the  main  aurora.  This  continued  until  after  3  a.  m.  next 
morning.    I  visited  the  stations  to-day^  from  base  to  summit.  * 

June  25. — ^The  barometer  continued  rising  to  30.58  at  midday,  and  then  gradually  fell 
to  30.54  at  last  observation.  Mean  barometer,  30.554.  The  temperature  increased  rap- 
idly through  the  forenoon.  The  thermometer  was  steady  at  55^  and  5^  dnrinff  the 
iftemoon,  and  dropped  to  4SP  at  night.  Mean  thermometer,  51^.2.  Steady  nortneast 
N'md  through  the  early  part  of  the  day;  turned  to  southwest  at  3.50  p.  m.,  and  imme- 
liately  after  to  dead  calm.  Steady  northwester  at  night.  Gentle  velocity  prevailed 
aearly  all  day;  brisk  at  night.  Clear  and  fair  weather  prevailed  all  day.  Principal 
ipper  clouds  for  the  past  two  days,  cumuli.  Only  a  few  stratus  clouds  appeared  at 
ong  intervals.  A  bright  lambent  flame,  smaller,  but  similar  to  that  of  last  night,  ap- 
peared in  the  north  from  9.10  p.  m.  to  3.15  a.  m. 

June  26. — Up  to  midday  the  barometer  was  steady,  and  then  fell  rapidly  to  30.36  at 
ast  observation.  Mean  barometer,  30.456.  The  temperatnre  increased  to  59^  in  the 
iftemoon,  and  decreased  to  49°  at  midnight.  Mean  thermometer,  S3P,0,  Wind  steady 
Tom  the  northwest— due  west  for  an  hour  or  two  before  sundown.  Fresh  and  gentle 
velocity  increased  to  a  high  wind  at  night.  Fair  weather  prevailed  ail  day ;  clear 
It  night.  Principal  clouds,  cirrus,  moving  from  the  west  and  northwest.  Well-defined 
drro-stratuB  (about  one-sixteenth)  were  observed  in  the  morning,  and  did  not  alto* 
^ther  lose  that  character  throughout  the  day.  A  great  quantity  of  pure  and  almost 
transparent  cirrus  covered  the  sky.  A  soft  haze  covered  the  mountains  and  lower 
»nntry.  After  9  p.  m.,  spasmodic  auroral  displays  {**  merry  dancers  ")  took  place  near 
»he  northern  horizon,  and  appeared  at  irregular  intervals  into  the  early  part  of  the 
lext  morning.  Visitors  remark  upon  the  scarcity  of  water  in  this  section  of  the  conn- 
ay.  lYains  cannot  run  from  the  summit,  as  the  springs  fail  to  afford  snfiQcient  water 
4>  supply  the  engines. 

June  27.— The  barometer  fSdll  ra)>idly  all  day  to  30.06  at  midnight.  Mean  barometer, 
10.197.  The  temperature  rapidly  increased  to  59°  in  the  middle  of  the  day,  and  grad- 
lally  decreased  to  51°  at  last  observation.  Mean  thermometer,  53°.2.  The  relative 
inmidity  fell  to  16  per  cent.  frt>m  9  to  10  a.  m.,  and  increased  to  86  at  night.  North- 
west wind  changed  to  west  at  5.30  p.  m.,  and  continued  so  for  the  rest  of  the  day. 
7alm  from  9  to  10  a.  m.  High  wind  fell  off  to  fresh  and  gentle,  and  increased  at  night 
/O  a  moderate  gale.  Clear  and  fair  weather  prevailed.  Cirro-stratus  clouds  predomi- 
lated  and  remained  stationary  through  the  greater  part  of  the  dav.  As  the  wind  from 
;he  west  increased  in  force,  the  clouds  were  driven  rapidly  before  it.  Toward  mit- 
lown  only  a  few  cumuli  dotted  the  sky.  Slight  streaks  of  stratus  (well  defined)  ap- 
leared  late  at  night  and  gradually  increased  in  volume.  Haze  and  smoke  eorsMd  the 
ower  coantiy. 

June  28.— The  barometer  fell  to  30.02  at  10  a.  m.,  and  then  rose  to  30.10  at  last  observ- 
ation. The  mercury  rose  and  fell  very  unevenly.  Mean  barometer,  30.073.  The  tem- 
leratnre  fluctuated  between  51°  and  53°  until  late  in  the  afternoon,  and,  fh>m  4  p.  m., 
gradually  decreased  to  47°  at  night.  Mean  thermometer,  50°.7.  The  wind  veered  to 
lorthwest  between  1  and  2  a.  m.,  and  prevailed  from  that  point  neariy  all  day.  It 
noved  around  to  west  for  an  hour  or  two  in  the  late  forenoon,  and  to  north  at  snn- 
lown.  After  8.15  p.  m.  the  wind  suddenly  died  away  and  a  calm  ensued.  High  and 
>risk  velocity  prevailed :  fresh  in  the  fbrenoon.  The  day  opened  with  cloudy  weather ; 
he  summit  covered  with  dense  saturating  clouds.  The  humidity  rapidlv  increased  to 
100  per  cent.,  and  light  rain  Ml  IW>m  b.SO  to  11.45  a.  m.    Cloudy  weather  prevailed 
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(with  intervals  of  clearing)  until  after  9  p.  m.,when  the  sky  rapidly  cleared,  and  only  verj 
slif^ht  streaks  of  stratus  cloud  remained  near  the  southeastern  horizon.  Vivid  nashefl 
of  heut  lightning  were  observed  in  the  south  a  little  before  midnight,  and  a  faint  au- 
rora appeared  in  the  northeast  from  midnight  until  2.20  a.  m.  The  telegraph  con- 
structors are  making  extensive  alterations  in  the  wires,  and  interrupt  operators  con- 
siderably. 

.  June  29. — After  1  a.  m.  the  barometer  fell  to  30.06  at  4  a.  m.,  then  steadily  rose  to  30.16 
at  11  a.  m..  and  remained  steady  until  8  p.  m.  From  that  hour  there  was  a  gradual 
rise  to  30.18  at  last  observation.  Mean  barometer,  30.153.  The  temperature  increased 
to  .58^  at  midday,  and  remained  very  steady  until  late  in  the  afternoon,  and  decreased 
to  54^  at  8  p.  m.'  From  that  time  the  mercury  was  very  steady ;  mean  thermometer, 
54^.2 ;  calm  until  5.10  a.  m.,  when  a  variable  light  wind  arose  in  the  west.  It  died  out 
at  8.20  a.  m.  Ver J  light  puffs  from  the  west  and  northwest  until  late  in  the  afternoon, 
when  the  velocity  increasetl  to  "  brisk,"  and  changed  direction  to  the  south,  settling 
to  southwest  after  9  p.  m.  Fair  weather  prevailed.  Shortly  before  sundown  heavy 
clouds  massed  on  the  summit,  and  for  a  couple  of  hours  there  was  every  indication  of 
approaching  rain.  This  passed  off,  and  the  night  set  in  fair.  Heavy  cumulus  clouds 
covered  the  greater  portion  of  the  sky  after  the  early  part  of  the  forenoon.  Haze  and 
smoke  prevailed  l>elow.    Telegraphic  communication  is  very  uncertain. 

Jnne'SO. — The  barometer  fluctuated  between  3U.15  and  .30,19;  moan  barometer, 
30.183.  The  temperature  was  comparatively  steady ;  from  51°  to  55°  :  mean  thermom- 
eter, 53°.2.  Wind  oscillated  between  west  and  southwest  through  the  early  part  of 
the  day,  and  settled  at  the  latter  point  after  10  a.  m.  The  velocity  steadily  increased 
to  a  heavy  gale'of  tifty  miles  per  hour  at  midnight.  The  day  opened  with  a  clear  at- 
mosphere above  the  summit,  and  with  the  ravines  filled  with  a  large  quantity  of  cum- 
ulus cloud.  After  6  a.  m.  heavy  saturating  clouds  covered  the  summit,  culminating  in 
light  rain  at  1  p.  m.  It  held  up  between  b.'M)  and  9.20  p.  m.,  then  recommenced,  and 
continued  after  the  last  observation  was  recorded,  coming  down  very  heavily  at  timea. 

INSTRUMENTS,  PROPERTY,  ETC. 

No  material  change  has  taken  place  in  the  condition  of  the  instruments  and  property 
at  this  station  since  last  report,  except  the  carpet,  which  is  rapidly  wearing  out. 

ALFRED  R.  THORNETT, 
Observer  Sergeant,  Signal-Service,  United  States  Army, 


G. 

Daily  journal, 

BASE  OF  MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

May  1, 1873.— This  station  bears  due  west  of  the  summit.  Regular  observationfl 
oommenced  at  1  a.  m.  A  few  **  stratus''  clouds  were  observed  at  i  a.  m.,  which  soou 
disappeared,  leaving  a  perfectly  clear  sky.  A  light  easterly  wind  prevailed  through- 
cot  the  night,  the  barometer  remaining  stationary  until  about  6  a.  m .,  when  it  began 
to  rise  slowly.  The  temperature  declined  six  degrees  between  1  and  5  a.  m.,  exhibiting 
a  minimum  of  30^  at  5  a.  m.,  and  remaining  at  that  height  until  6  a.  m.,  when  it  began 
to  ascend.  Wind  veered  to  southwest  at  about  6.30  a.  m.  Fresh  to  brisk  westerly 
winds  during  the  day,  with  partly  fair  and  cloudy  weather.  Maximum  temperature, 
53^.  At  7  p.  m.  the  wind  changed  to  the  south,  and  at  8  p.  m.  to  the  southeast,  and 
continued  *^  light "  from  that  quarter  during  the  night.  The  10  a.  nL  signal  for  obser- 
vations was  not  acknowledged  by  observer  on  summit. 

Mav  2.— A  gentle  southeast  wind  prevailed  at  1  a.  m.,  changing  to  east, 
shortly  after,  and  remaining  in  that  direction  until  7  a.  m.,  when  a  calm 
ensued.  Barometer  steady  during  the  night.  The  temperature  remained  at  35^  be- 
tween 1  a.  m.  and  5.30  a.  m.,  reading  37^  at  6  a.  m.  and  44^  at  8  a.  m.  A  few  "stratus" 
clouds  were  observed  in  the  southwestern  horizon  between  1  and  2  a.  m.,  giving  place 
to  *'  cirri"  moving  slowly  from  west  No  signals  could  be  heard  from  summit  between 
1  and  4  a.  m.  A  light  westerly  wind  set  in  at  8  a.  m.,  occasionally  shifting  to  the  south 
and  eastward  during  the  da)\  The  sky  clouded  over  with  cirro-stratus,  spreading  into 
stratus  during  the  forenoon,  and  light  snow  commenced  at  2.45  p.  m.,  the  barometer 
falling  steadily  but  slowly.  The  thermometer  reached  its  maximum  height  at  10  a.  m., 
whou  it  read  30^  and  fell  steadily  thereafter.  Snow  turned  to  rain  at  7  p.  m.,  and  the 
latter  to  aleet  at  d.50  p.  m.,  ending  at  11  p.  uu    Total  amount  of  melted  snow,  sleet,  and 


Digitized 


by  Google 


CHIEF    SIGNAL-OFFICER.  549 

rain,  0.49  inch.  A  very  light  wind  prevailed  daring  the  night,  shifting  between 
southeast  and  southwest.    No  signals  heard  from  summit  at  8  p.  m. 

May  3. — Barometer  continues  to  fall  slowly  and  steadily.  The  thermometer  reached 
its  minimum  at  6  a.  m.,  reading  31°.5.  Light  southeast  and  southwest  winds,  with 
occasional  calms,  until  morning.  Dark,  threatening  stratus  clouds  were  observed  in  the 
early  morning,  and  light  snow  fell  between  3.45  a.  m.  and  4.3U  a.  m. ;  the  clouds  still 
appearing  very  heavy  and  sinking  lower  down  the  mountains.  Light  snow  recom- 
menced at  7.40  a.  m.,  a  steady  but  very  light  westerly  wind  prevailing.  The  barome- 
ter continues  to  fall  until  noon,  and  rises  steadily  thereafter.  Snow  ended  at  5.40  p. 
m.,  the  weather  soon  after  giving  signs  of  clearing  up.  Light  westerly  winds  prevailed 
until  7  p.  m.,  when  a  fre»h  southeast  wind  set  in  which  had  backed  to'  northeast  by  9  p. 
m.,  but  changed  to  the  west  again  toward  midnight,  the  weather  •clearing  up  finely 
with  change  of  wind.    No  signals  could  be  heartlfrom  the  summit  after  8  pm. 

Maji  4. — Barometer  coatiuued  to  rise  after  midnight.  The  thermometer  reached  its 
minimum  at  5  a.  m.,  when  it  read  23^.  A  gentle  westerly  wind  prevailed  until  3.45  a. 
m.,  when  the  vane  swung  to  the  southeast,  and  to  the  north  at  8  a.  ra.  A  few  cirri 
were  observed  at  1  a.  m.,  which  soon  disappeared  to  the  southeast,  leaving  a  clear  sky. 
Clear  weather  continued  until  2  p.  m.,  when  the  sky  became  partly  overcast  with  cumu- 
lus clouds  moving  from  the  northwest.  A  fresh  northwest  wind  prevailed  throughout 
the  afternoon,  which  apparently  blew  with  gr«^at  force  on  the  summit,  as  dense  clouds 
of  snow  were  at  times  observed.  Maximum  temperature,  48^  at  3  p.  m.  Signals  ac- 
knowledged regularly  lifter  3  p.  m.  Barometer  continued  rising  until  7  p.  m.,  when  it 
began  to  fall  slowly ;  the  thermometer  rising  2°  between  9  p.  m.  and  midnight.  A 
gentle  north  wind  prevailed  throughout  the  night,  with  fair  weather  until  midnight, 
when  the  sky  became  entirely  covered  with  stratus  clouds.    - 

May  5. — The  barometer  continued  to  fall  slowly  until  3  a,  m.,  and  remained  station- 
ary until  6  a.  m.,  when  it  began  to  rise  slowly.  The  fluctuation  of  the  thermometer 
from  1  to  6  a.  m.  was  very  small,  not  exceeding  2^.  At  the  last-named  hour  the  mer- 
cury began  to  fall,  reading  33^.5  at  8  a.  m.,  which  is  the  lowest  observed  during  the 
morning.  Light  to  fresh  northwesterly  winds  prevailed  during  the  night,  followed  by 
a  dead  calm  at  7  a.  m.,  which  continued  until  9  a.  m.,  when  a  gentle  northwest  wind 
set  in.  Stratus  clouds  completely  covered  the  sky  during  the  night,  which  were  ob- 
served to  move  from  the  northwest  at  4  a.  ra.,  and  at  5  a.  m.  were  moving.raiiidly  from 
the  west,  assuming  a  threatening  appearance.  Light  snow  commenced  at  6.15  a.  ra., 
soon  increasing  to  "  heavy  snow,"  and  ending:  at  S.&  a.  m.,  at  which  time  a  dense  fog 
set  in.  Weather  remained  foggy  and  misting  until  10.45  a.  m.,  when  snow  began 
to  fall  again ;  the  latter  at  times  becoming  rain  or  sleet.  At  12  m.  the  weather 
showed  signs  of  clearing  up,  which  were  verified  during  the  afternoon,  the  stratus 
clouds  breaking  up  and  assuming  the  shape  of  cumuli,  moving  rapidly  from  the  north- 
west. A  fresh  northwest  wind  prevailed  throughout  the  afternoon,  and  the  barometer 
continued  to  rise  steadily.  All  signals  were  promptly  acknowledged  by  the  summit, 
the  line  working  very  well  to-day.  Clear  weather,  rising  barometer,  and  light  north- 
erly wind  at  night.    Signals  not  acknowledged  by  summit  at  11.22  p.  m. 

May  6. — Clear  weather  and  steadily  rising  barometer  between  midnight  and  9  a.  m. 
The  thermometer  fell  at  the  rate  of  1°  per  nour  until  5  a,  m.,  when  it  reached  a  mini- 
mum of  23°.  Gentle  northerly  winds  prevailed,  veering  more  easterly  at  8  a.  m.  Con- 
tinued clear  weather  and  fresh  west  to  northwest  wind  during  the  afternoon.  At  8  p. 
m.  the  wind  changed  to  southeast,  and  remained  in  that  direction  up  to  12  m.  Maxi- 
mnm  temperature  of  day,  45°.    Clear  weather  and  rising  barometer  throughout. 

May  7. — Barometer  still  rising.  Clear  sky  until  5  a.  m.,  when  a  few  cirri  were  ob- 
served on  the  western  horizon.  A  gentle  so'utbe^ist  wind  prevailed  until  4  a.  m.,  when 
it  changed  to  the  east  and  to  the  northwest  at  7.30  a.  m.  Minimum  temperature  28° 
at  4  a.  m.  Very  pleasant  weather  during  the  afternoon,  with  light  and  variable  wind. 
A  few  cirri  observed  on  western  horizon,  moving  from  the  northwest;  elsewhere  the 
sky  was  clear.  Maximum  temperature  54°  at  3  p.  m.  Barometer  remained  nearly  sta- 
tionary throughout  the  night.  A  gentle  north  wind  prevailing,  with  generally  clear 
sky. 

May  8. — The  baromet<»r  rose  slowly  and  evenly  during  the  night.  The  temperature 
advanced  2°  between  midnight  and  3  a.  m.,  and  fell  ott*  until  G  a.  ra.,  reaching  a  mini- 
mum of  32°.5.  A  gentle  north  wind  prevailed  during  the  night,  with  clear  ^y,  until 
3  a.  m.,  when  the  lower  atmosphere  grew  hazy  and  cirrus  clouds  began  to  appear, 
moving  rapidly  from  the  w^est. 

4  p.  m. — The  barometer  continued  rising  until  9  a.  m.,  and  has  been  falling  slowly 
sine*?  that  hour.  The  thermometer  exhibited  a  maximum  of  58°  at  3  p.  m.  Sky  three- 
fourths  covered  with  cirrus  and  cirro-stratus  clouds  moving  from  the  northwest.  A 
gentle  westerly  wind  prevailed  until  2  p.  in.,  when  a  fresh  and  steady  southeast  wind 
set  in.     Lower  atmosphere  **  hazy." 

12^^.  m. — Wind  continued  gentle  from  the  southeast, with  partly  fair  and  clear  weather 
during  the  past  eight  hours.  The  barometer  was  nearly  staticmary  until  11.22  p.  m., 
when  It  began  to  fall  steadily.    All  signals  promptly  acknowledged  from  summit. 
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May  9,  8  a,  m.— The  thermometer  reached  itb  minimam  of  33^  as  early  as  1  a.  m.,  anc 
began  to  rise  shortly  thereafter,  going  up  to  41°  bv  5  a.  m.  The  barometer  fell  slowlj 
and  regularly.  A  gentle  southeast  i;vind  prevailed  until  4.30  a.  m,,  when  it  shifled  t< 
the  northeast,  veenng  back  to  southeast  at  7  a.  m.  A  few  **  cirri  ^  could  be  seen  onlj 
until  after  3  a.  m.,  when  the  sky  clouded  over  with  stratus,  which  soon  enveloped  th< 
entire  heavens. 

4 1).  m.— Cloudy  weather  and  fresh  southeast  wind;  the  latter  shifting  to  westerly 
at  11  a.  m.,  but  backing  to  southeast  by  1  p.  m.  Maximum  temperature  51^  at  1  p.  m 
Barometer  falling  slowly. 

12  p.  m. — Light  rain  commenced  at  6.10  p.  m.,  the  wind  at  the  same  time  increasiug  tc 
brisk,  blowing  in  gusts  of  considerable  force,  and  varying  between  southeast  and  oast 
The  barometer  fell  .068  inch  between  4.57  p.  m.  and  midnight.  Rain  ceased  at  llJSi 
p.  m. ;  amount,  0.11  inch.    Weather  threatening,  and  wind  blowing  strong  gusts. 

May  10,  8  a.  m. — The  barometer  has  continu^  to  fall  during  the  past  eight  hours 
with  continued  strong  gusts  of  wind  ftom  the  east  and  southeast.  Rain  recommencec 
at  1.30  a.  m.,  and  continued  throughout,  perfect  sheets  of  it  coming  down  the  moun 
tains.    Rain-fall,  .29  inch. 

4  p,  fN.— The  minute  observations  taken  between  8  and  9  a.  m.  disclosed  extraor 
dinary  fluctuations  of  the  barometer,  the  mercury  alternately  rising  and  falling  fron 
.010  to  .018  inch  in  the  space  of  one  minute.  These  fluctuations  appeared  to  be  it 
direct  proportion  to  the  force  of  the  strong  gusts  of  wind  which  followed  each  other  ic 
rapid  succession.  Rain  ceased  at  10.05  a.  m.,  and  the  wind  moderated  soon  thereafter 
but  the  weather  continued  cloudy  and  threatening  until  4  p.  m.,  when  the  lowei 
clouds  began  to  break  up,  giving  view  to  cirri  and  cirro-cumuli  moving  slowly  fron 
the  southwest.  The  wind  veered  to  the  south  at  2  p.  m.,  and  to  the  west  between  th( 
hours  of  3  and  4  p.  m.  Maximum  thermometer,  58^  at  1  p.  m.  The  anemoroetei 
record  was  lost  between  2.30  and  6  p.  m.,  the  insulating  attachment  being  ont  ol 
order. 

12  p.  m.— Partly  clear  and  cloudy  weather  kuring  the  past  eight  hours,  with  steady 
barometer.  Wind  shifted  to  the  southeast  at  6.30  p.  m.,  blowing  gently  and  steadilj 
from  that  point  throughout. 

May  11,  8  a.  m, — The  barometer  has  been  falling  slowly  since  midnight,  with  verj 
little  change  of  temperature  until  after  3  a.  m.,  when  the  thermometer  began  to  rise 
Minimum  temperature,  37^.  A  gentle  southeast  wind  prevaile<l  until  aUer  5  a.  m. 
when  it  shifted  to  the  west,  and  died  off  soon  aft«r.  A  few  "  cirri."  were  observed  ir 
the  southern  horizon  between  1  and  4  a.  m.,  which  were  followed  by  stratus  rising 
over  the  mountains  on  the  southeast,  and  covering  the  entire  sky  by  7  a.  m. 

4  p,  m.— Variable  light  airs  and  calms  until  10  a.  m.,  when  a  fresh  southeast  wine 
set  in,  which  shifted  to  the  northwest  at  3.30  p.  m.  Weather  became  threatening 
towartl  noon,  and  rain  began  to  fall  at  2.20  p.  m.  The  barometer  fell  slowly  through- 
out, and  the  minute  observations  made  between  2  and  3  p.  m.  showed  considerable 
fluctuations  of  the  mercury,  especially  during  the  ten  minutes  preceding  the  begili 
ning  of  rain.    Maximum  temperature  .59^  at  2  p.  m. 

12  p.  m. — Rain  continued  throughout  the  night.  Total  rain-fall  during  twenty-fooi 
hours  0.97  inch.  The  barometer  fell  .100  between  4.57  p.  m.  and  midnight,  while  i\u 
temperature  has  changed  but  little  in  the  past  eight  hours.  A  light  southeast  wine 
prevailed  until  about  8  p.  m.,  when  a  calm  ensued.  Between  9  and  10  p.  m.  a  light 
northerly  wind  sprang  up,  which  continued  up  to  midnight. 

May  12,  8  a,  m.— The  barometer  fell  slowly  until  6  a.  m.,  when  the  pressure  increasec 
slightly.  The  thermometer  fell  1^  from  midnight  to  2  a.  m.,  reading  39°  at  the  latte] 
hour,  which  is  the  minimum  during  the  morning.  Continuous  ram  throughout  I 
gentle  north  wind  prevailed  until  6.15  a.  m.,  at  which  time  the  wind  died  out  com 
pletely. 

4  p,  m.— Rain  ceased  at  10.45  a.  m.,  and  the  clouds  began  to  break  up  toward  noon 
Partly  fair  and  clondy  weather  during  the  afternoon.  The  barometer  has  been  steady 
with  a  slight  tendency  to  rise.  Maximum  temperature  50°  at  3  p.  m.  Light  anc 
frosh  variable  northerly  winds  have  prevailed  during  the  past  eight  hours,  but  tbi 
clouds  moved  steadily  from  the  northwest. 

12  p.  fw.— Barometer  has  risen  very  slowly  and  the  weather  cleared  up  gradually 
Gentle  northerly  to  westerly  winds  continued  until  11  p.  m.,  veering  to  easterly  w 
that  hour.    Barometer  falling  at  midnight. 

ilfa^  13, 8  a.  in.— Barometer  hasYallen  steadily  since  midnight  Minimum  temperatnn 
34°  at  2  a.  m.  No  clouds  were  visible  until  6  a.  m.,  when  a  dense  bank  of  stratus  wai 
observed  rising  in  the  southern  horizon,  which  increased  rapidly  and  soon  covered  th< 
entire  sky.    \  ariable  easterly  winds  tbronghont.  veering  more  southerly  toward  8  a.  m 

4  p.  m. — The  barometer  fell  quite  rapidly  until  3.25  p.  m.,  when  simultaneously  witi 
a  change  of  wind  from  southeast  to  northwest,  it  began  to  rise.  Light  rain  began  a 
10.25  a.  ro.,  and  continued  at  intervals.  The  wind,  until  3.25  p.  m.,  was  from  the  south 
east,  bnt  the  lower  clouds  moved  steadily  from  the  southwest,  and  later  from  the  west 
Maximum  temperature  52°  at  1  p.  m.  ^ 
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12 p.  m, — Partly  fair  and  cloudy  weather,  with  fresh  northwest  wind.  Barometer  rising 
ilowly. 

May  lit  8  a.  m. — The  barometer  has  risen  slowly  daring  the  past  eight  hours,  with 
;old  and  cloudy  weather.  Light  snow  between  4.50  aod  7.15  a.  m.  Miuimum  temper- 
iture  30^  between  3  and  6  a.  m.  A  fresh  northwest  to  southwest  wind  prevailed 
throughout. 

4  p,  m. — ^The  barometer  has  been  falling  very  slightly  since  8  a.  m.  and  the  thermom- 
eter has  changed  but  little.  Maximum  temperature,  34^  at  12  ni.  The  weather  has 
:on tinned  cloudy,  with  light  suow  at  short  intervals.  Sleet  fell  between  11.25  and 
11.60  a.  m.    Fresh  westerlv  wind  prevails. 

12  p.  m. — Snow  fell  uutil  8.40  p.  m.  Cold  and  cloudy  weather  cootinuod.  Barometer 
»till  falling  slowly.  Fresh  westerly  winds  throughout.  Amount  of  melted  suow  .04 
nch. 

May  15,  8  a.  m.— The  barometer  changed  but  little  until  after  4  a.  m.,  when  it  began 
to  rise  slowly  and  more  rapidly  after  6  a.  m.  The  thermometer  fell  from  26^  at  1  a.  m. 
bo  a  minimum  of  26^  at  2  a.  m.,  keeping  at  that  height  until  after  6  a.  m.  when  it  began 
bo  rise  slowly.  Fresh  and  brisk  northwest  to  north  winds  throughout  with  cloudy 
vreather.    A  light  mist  commenced  at  6.45  a.  m.,  turning  into  light  suow. 

4  p.  m. — Snow  ended  at  11.30  a.  m.,  but  the  weather  continued  cloudy  and  threaten- 
ing,  with  **  i^entle  to  fresh  "  northwest  wind.  Maximum  temperature,  41^  at  2  p.  m. 
Barometer  rising. 

12  p.  in. — The  weather  gave  signs  of  clearing  up  after  9  p.  m.,  and  all  clouds  but  a  few 
oirri  had  disappeared  at  11  p.  m.  Light  westerly  winds  veered  to  the  north  at  9.  p.  m. 
The  barometer  continued  to  rise  until  8  i>.,m.,  and  remained  nearly  stationary  after 
that  hour. 

May  16,  8  a.  m, — ^The  sky  ibecame  overcast  soon  after  midnight,  aud  remained  so 
throughout.  The  thermometer  reached  a  miuimum  of  32°  at  midnight,  and  rose  29  by 
2  a.  m.,  remaining  at  34°  until  6  a.  m.  Light  northerly  winds  throughout.  The  ba- 
rometer has  been  very  steady  during  the  past  eight  hours. 

4  p.  m. — ^The  barometer  has  continued  very  steady.  Light  rain  commenced  at  11.10 
a.  m.,  and  continued  until  12.40  p.  m.,  the  weather  remaining  cloudy.  Gentle  north- 
west to  westerly  winds  throughout.    Maximum  temperature,  48°  at  2  p.  m. 

12  p,  m. — Continued  cloudy  weather  aud  light  north  and  northwest  wind«  The  barom- 
eter has  risen  slightly. 

May  17,  8  a.  w.— Li^ht  rain  between  2.50  aud  4.10  a.  m.  Weather  still  cloudy,  ba- 
rometer steady.  A  li^ht  north  wind  prevailed  until  2.15  a.  m.,  followed  by  a  calm 
which  lasted  until  4.10  a.  m.,  when  a  gentle  westerly  wind  sprimg  up.  Maximum 
temperature  3.')°.5  at  6  a.  m. 

4  p,  m. — The  barometer  has  risen  slowly  during  the  past  eight  hours.  Cloudv  weather 
continues,  with  light  squalls  of  rain  and  sleet.  The  wind  veered  to  the  northeast  at  3 
p.  m.    The  maximum  temperature,  45°  at  1  p.  m. 

12  p,  m.— Sleet  and  rain  uutil  9.40  p.  m.,  with  light  winds,  the  latter  backing  to  north- 
erly at  9  p.  m.,  and  to  northeast  at  11  p.  m.  Barometer  rising  until  9  p.  m.,  when  it 
fell  slowly  until  10  p.  m.  and  remained  stationary  up  to  midnight.  Total  amount  of 
melted  snow  aud  ram,  0.13  inch. 

May  18,  8  a.  im.— The  barometer  fell  steadily  until  4  a.  m.,  and  began  to  rise  slowly 
after  5  a.  m.  The  thermometer  stood  at  35°  uutil  after  4  a.  m.,  when  it  fell  slightly  up 
to  7  a.  m.,  reaching  a  miuimum  of  33°.5.  Light  rain  commenced  at  1.45  a.  m.,  turning 
into  heavy  snow  at  4.40  a.  m.,  which  ceased  at  5.30  a.  m.,  but  recommenced  at  6.15  a.  m. 
Variable  fight  winds  and  calms  throughout. 

4  w.  m. — ^Frequent  short  squalls  of  sleet  between  11  a.  m.  and  2  p.  m.,  with  light  to 
fresh  northwesterly  winds  throughout.  Barometer  rising  slowly.  Weather  gives 
promise  of  clearing*  up.    Maximum  temperature,  45°  at  3  p.  m. 

12 p,  m. — The  barometer  has  risen  steadily  during  the  past  eight  hours,  and  the  weather 
cleared  up  finely.  Fresh  northwest  winds  until  8  p.  m.,  wheu  it  veered  to  the  north. 
The  thermometer  fell  to  30°  at  11  p.  m.,  which  is  the  mininjum  of  the  day;  a  few 
clouds  appearing  at  midnight.    Amount  of  melted  snow  and  sleet,  .36  inch. 

May  19,  8  a.  m.— The  barometer  fell  unintenuptedly  between  midnight  and  5  a.  m., 
and  is  now  rising  slowly.  The  temperature  bus  been  steadily  increasing  since  mid- 
night, reading  31°  at  that  hour,  .33^^  at  3  a.  m.,  .37°  at  6  a.  m.,  and  41°  at  8  a.  m.  The 
sky  became  overcast  soon  after  midnight  with  stratus  clouds,  which  now  appear  to  be 
breaking  up.    A  light  northerly  wind  prevailed,  veering  to  the  northwest  at  7  a.  m. 

4  p.  m. — The  barometer  has  been  rising  steadily  since  8  a.  m. ;  maximum  temperature, 
49°,  at  3  p.  m.  The  weather  has  partly  rleared  up,  the  clouds  having  a  greater  eleva- 
tion and  being  broken  up  into  large  cumulo-stratus  and  cumulus  clouds.  A  fresh  north- 
west wind  prevailed,  veering  to  the  north  between  3  and  4  p.  ni. 

12  p.  m.— The  weather  cleared  up  entirely  by  8  p.  m.,  and  remained  clear  throughout 
the  night.  The  wind  veered  to  the  northeast  soon  after  4  p.  m.,  blowing  geutly  and 
steadily  from  that  quarter  daring  the  past  eight  hours.    The  barometer  has  risen 
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steadily.    The  temperatnre  declined  until  10  p.  m.,  and  remained  stationary  betweei 
that  hour  and  midnight. 

May  *20,  H  a.  m, — The  barometer  remained  nearly  stationary  until  after  3  a.  m.,  sine 
which  time  it  has  been  rising  steadily.  The  thermometer  stood  at  'Sl^  between  mid 
night  and  3  a.  m.,  fell  to  a  minimum  of  3(P  at  4  a.  m.,  and  began  to  rise  between  5  am 
6  a.  m.  The  weather  has  continued  clear  with  light  winds,  the  latter  having  veered  U 
the  east  at  1  a.  m.,  backed  to  the  north  at  4  a.  m.,  and  to  the  northwest  at  8  a.  m. 

4  p.  w.— The  barometer  continued  to  rise  until  10  a.  m.,  remained  stationary  unti 
about  2  p.  m.,  and  has  since  been  falling  slowly.  Maximum  temperature,  58^.  The  sk] 
was  perfectly  clear  until  after  12  m.,  when  a  few  cumuli  made  their  appearance  in  th( 
southwestern  horizon.  Variable  light  airs  until  noon,  when  a  steady  gentle  breeze  »e 
in  from  the  northeast,  which  continued  until  after  3  p.  m.,  shifting  to  a  fresh  westerly 
wind  at  that  time. 

12  p.  m. — Th«  barometer  rose  steadily  between  4  and  10  p.  m.,  and  remained  abou 
stationary  during  the  last  two  hours.  The  thermometer  fell  very  regularly  from  57^  a 
4  p.  m.  to  3*P  at  midnight.  The  weather  cleared  up  again  completely  by  9  p.  m.  an< 
remained  so  throughout  the  night.  A  steady  gentle  southeast  wind  prevailed  betweei 
6  p.  m.  and  midnight. 

May  21,  8  a.  «i.— Clear  weather  and  gentle  to  fresh  easterly  winds  throughout.  Ba 
rometer  very  steady  until  after  6  a.  m.,  when  it  commenced  to  rise.  The  thermometei 
changed  but  little  between  midnight  and  6  a.  m.  A  minimum  of  34°  was  reached  ai 
3  a.  m. 

4  p.  m. — The  barometer  has  been  falling  steadily  since  8  a.  m.,  and  the  sky  has  grad 
ually  clouded  over  with  *' cirri"  moving  from  the  southwest  and  spreading  into  stratiu 
toward  evening.  The  thermometer  rose  rapidly  during  the  forenoon,  reaching  a  max 
imum  of  59^  at  2  p.  m.  A  faintly  colored  halo  was  observed  between  11  a.  m.  and  noon 
Fresh  but  very  variable  winds  throughout. 

12  p.  m. — Sky  assumed  a  threatening  appearance  after  nigbt-fall,  and  rain  commencec 
to  fall  at  11  50* p.  m.  Barometer  falhng.  Variable  westerly  winds  until  9  p.  m.,  whei 
a  gentle  northeast  wind  set  in. 

I\iay  22,  8  a.  w.— Rain  ended  at  4.30  a.  m.,  but  the  weather  continues  threatening 
Light  northerly  winds  during  the  night,  backing  to  westerly  at  5  a.  m.  The  thennom 
eter  stood  lowest  at  1  Ji,  m.,  reading  40^;  rose  to  449  at  5  a.  m.,  and  fell  off  again  ^to  41^ 
at  6  a.  m.     Barometer  falling  slowly. 

4  p.  m.-~ Continued  cloudy  weather,  variable  light  airs  and  calms.  Barometer  falling 
slowly.    Maximum  temperature,  KP  from  1  to  2  p.  m. 

12  p.  m. — A  very  steady  and  light  southeast  wind  pet  in  after  4  p.  ra.,  which  continued 
throughout  the  nigfit.  Weather  cloudy  and  barometer  falling.  The  thermometer  fell 
to  46*^  at  G  p.  m.,  and  remained  near  that  height  throughout  tlie  night. 

May  2'\,  8  a.  m.— Continued  cloudy  weather,  falling  barometer,  and  gentle  southeast 
wind.  Temperature  ductuating  between  45^  and  40^  until  after  6  a.  m.,  when  it  began 
to  rise  steadily. 

4  p.  m. — Weather  still  cloudy  and  barometer  falling.  The  thermometer  rose  rapidly, 
reaching  a  maximum  of  04^^  at  2  p.  m.  Wind  very  variable,  but  chietly  southerly,  with 
a  "  light  to  fresh  "  velocity. 

12  p.  wi.— Southerly  winds  continued  until  after  7  p.  m.,  when  a  steady  north  wind  set 
in,  which  held  on  through  the  night.  Weather  partly  fair  and  cloudy,  the  clouds  mo- 
ving with  great  velocity  from  a  southerly  point.  The  thermometer  fell  to  54^  at  8  p.  m., 
remaining  near  that  point  during  the  rest  of  the  night.    Barometer  falling. 

May  24.  8  a.  m. — Partly  fair  and  cloudy  weather  during  the  past  eight  hours,  with 
light  to  flesh  winds,  the  latter  shifting  to  southeast  at  4  a.  m.  Barometer  failing 
steadily.  The  thermouieter  lluctuated  between  49^  and  50°  until  G  a.  m.,  when  it 
reached  a  minimum  of  4^^,  and  began  to  rise  soon  after. 

4  p.  nt. — Wiiul  shifted  to  the  westward  after  8  a.  m.,  and  increased  to  verj' fresh. 
Fair  weather  until  noon,  when  the  sky  clouded  over,  and  heavy  rain  fell  between  1.20 
p.  m.  and  1.50  p.  m. ;  after  3  p.  m.  the  weather  cleared  up  partly.  The  atmosphere  ap- 
pears, to  be  charged  with  an  unusual  amount  of  electricity,  as  the  telegraph-wire  la 
much  aflfeeted  by  it.  Barometer  falling  throughout.  The  thermometer  rose  rapidly 
during  the  forenoon,  r*'aching  a  maximum  of  6iP  at  12  a.  m.  After  rain  ceased  it  fell 
off  to  53^  at  3  p.  m.,  and  has  now  risen  to  G',^.     Rain-fall,  0.11  inch. 

12  p.  m. — Cloudy  and  threatening  weather,  with  fresh  northwest  wind.  The  thermom- 
eter lell  to  5H  at  1 1.22  p.  m.     The  barometer  has  risen  since  4  p.  m. 

May  25,  8  a.  m. — Light  rain  commenced  at  12.45  a.  m.,  and  continued  until  7.40  a.  m. 
Rain-fall,  .17.  The  thermometer  reachetl  a  minimnm  of  4(i^  at  0  a.*m.  Barometer  rising. 
Fresh  northwesterly  winds  throughout.  The  weather  appears  to  clear  up  after  the  rain 
ceased. 

4  p.  m.— Fair  weather,  rising  barometer,  and  gentle  northwest  wind.  Maximum  tem- 
perature, 07 -*  from  2  to  3  p.  m. 

12  p.  wi. — The  barometer  has  risen  steadily  during  the  past  eight  hours,  and  thermom- 
eter fell  rapidly  until  11  p.  m.,  reading  43*^  at  that  timo,  which  is  the  minimum  of  the 
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[lay.  Fair  weatber  aud  gentlo  iiortbwest  wind  uutil  6.  p.  m.  Clear  sky  and  light 
Qortb  wind  thereafter. 

May  *2(i,  8  a.  7/i.— Ch-ar  sky  until  after  6  a.  lu.,  when  a  few  cirri  and  oirro-cnniuli  ap- 
peared in  the  western  horizon,  which  are  j^ratlually  increasing.  The  baiometer  has 
continued  to  rise,  aud  the  thermometer  stood  at  43^  between  midnight  and  5  a.  m.,  aud 
began  to  rise  rapidlj  after  G  a.  m.     Gentle  to  fresh  north  wind  tliroughoiit. 

\  p.  in. — The  barometer  has  been  falling  slowly  since  8  a.  m.,  with  increasing  cloudi- 
Qess  and  hazy  sky.  The  thermometer  reached  a  maximum  of  72^  at  l*i  uj.,  and  re- 
mained high  (71^'  to  70'^)  uutil  4  p.  m.     Gentle  west  and  northwest  winds  through- 

3Ut. 

12  p.  m. — Wind  backed  to  the  southeast  at  7  p.  m.  Weather  cloudy,  and  barometer 
falling. 

Maif  27,  8  a.  m. — Gentle  southeast  wind  during  the  early  morning,  veering  to  the  east 
it  6.30  a.  m.  Barometer  falling.  The  thermometer  fluctuated  between  5CP  aud  51^ 
between  midnight  and  G  a.  m.,  rising  to  5(>^  at  7, a.  m.     Weather  cloudy. 

4  p.  m. — Partly  fair  and  cloudy  weather  during  the  past  eight  hours,  with  light  south- 
erly winds.    Thermometer,  74^  at  1  p.  m.     Barometer  falling  steadily. 

12  p.  m. — A  steady  southeast  wind  set  in  at  f  p.  m.  Weather  fair  and  barometer  fall- 
ing. 

May  28,  8  a.  m. — Gentle  southeast  wind  continued  during  the  night  and  veered  to  the 
westward  at  7.30  a.m.  Sky  partly  overcast  with  cirrus  and  stratus  clouds  moving 
from  the  west.    Minimum  temperature,  51^.5  at  5  a.  m.     Barometer  falling. 

4  p.  m. — Cloudy  weather  and  fresh  westeily  winds.  Light  rain-shower  between  10.15 
ind  11.1)0  a.  m.     Barometer  continues  to  fall.     Maximum  temperature,  7iP. 

12  p.m. — The  barometer  commenced  to  rise  after  4  p.  m.,  and  a  fresh  northwest  wind. 
f>revailed  during  the  past  eight  hours.  The  weather  cleared  up  between  9  and  11  p, 
n.,  but  became  overcast  again  toward  midnight.    Thermometer  fell  to  57°. 

May  29,  8  a.  m. — Light  and  variable  westerly  winds  since  midnight ;  sky  covered 
svith  low  stratus  clouds.  Barometer  rising  steadily.  Minimum  temperature,  51°  at  5 
I.  m. 

4  p.  m.— The  weather  cleared  up  during  the  forenoon,  and  continues  "fair."  The 
barometer  changed  but  little  after  9  a.  m.  Maximum  temperature,  G8°  at  2  p.  m, 
t-^esh  *'  wcHterly  "  winds  throughout.  Sergeants  Lloyd  and  Sackett  relieved  from  duty 
IS  assistants  by  Privates  Seely  and  Smith. 

12  J?,  m. — The  barometer  began  to  fall  after  5  p.  m.,  and  fell  steadily  up  to  midnight, 
femperature  declined  to  51-  at  9  p.  m.,  remained  at  that  point  until  11  p.  m.,  and  rose 
o  .^)4^  at  midnight.  Fresh  northerly  to  westerly  winds  until  8  i).  m.,  and  light  easterly 
rind  thereafter.    Sky  overcast  after  9  p.  m. 

May  30,  8  a.  vt. — Barometer  reuiained  about  stationary  between  midnight  and  5  a.  m., 
md  has  risen  steadily  since  the  latter  hour.  The  thermometer  fell  throughout  the 
)lght,  reaching  a  minimum  of  37°  at  C  a.  m.  Wind  very  variable.  A  dense  fog  set  in 
It  4  a.  m.,  which  was  succeeded  by  sleet  at  7..30  a.  m. 

4  p.  VI. — Sleet  ended  at  H.20  a.  m.,'and  the  weather  began  to  clear  up.  Fresh  but 
rariable  northerly  winds  throughout.  Maximum  temperature,  50°.  Barometer  rising 
iteadily. 

12  p.  »M.— Partly  fair  and  cloudy  weather  during  past  eight  hours,  with  nearly  clear  sky 
it  midnight.  The  barometer  has  continued  to  rise  steadily.  The  thermometer  fell  to 
•2°. 5  at  midnight,  which  is  the  minimum  of  the  day.  Wind  from  all  points  of  the 
ompass,  with  a  "  gentle  to  fresh  "  velocity. 

May  31,  8  a.  m. — Cold  and  cloudy  during  the  early  morning,  the  thermometer  falling 
o  29°  at  4  a.  m.  Light  and  variable  winds  throughout.  Weather  clearing  up.aft-er  5 
*.  m.     Barometer  still  rising  steadily. 

12  p.  m. — Clear  and  pleasant  weather  throughout  the  day,  with  fresh  westerly  winds 
luring  the  afternoon,  and  easterly  winds  at  night.  Barometer  high  and  steady. 
Jaximum  temperature,  56°  at  3  p.  m.  The  instruments  have  remained  in  excellent 
ondition  throughout  the  month  of  May,  and  all  observations  were  made  at  the  proper 
lOurs. 

Journal  for  the  month  of  June. 

June  1,  1873. — Commenced  with  clear  sky  and  gentle  easterly  winds.  Barometer 
ligh  and  Bt<?ady.  Thermometer  fluctuating  between  39°  and  40°  until  after  5  a.  m. 
)uring  the  forenoon  the  sky  became  gradually  overcast  with  cirri  moving  from  the 
lorthwest,  and  the  barometer  began  to  fall.  Wind  changed  to  the  northwest  at  8  a. 
3.,  increasing  to  fresh  and  bi-isK.  At  1  p.  m.  the  sky  was  completely  overcast  with 
irro-«tratus  clouds  and  the  weather  assumed  a  threatening  appearance,  but  cleared  up 
artly  toward  evening,  and  the  wind  diminished  in  force.  Maximum  temperature, 
6'.  Barometer  rising  slightly  toward  midnight.  Auroral  display  from  10.30  to  11.30 
».  m.,  consisting  of  several  streamers  of  a  uniform  bluish  color,  apparently  radiating 
rom  a  common  center  below  the  northern  horizon  and  extending  half  way  to  the 
enith.    The  telegraph  instrument  was  constantly  at  work  during  the  display. 

June  2.— Day  opened  with  fair  weather  and  light  northerly  wind.    Barometer  rising 
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Temperature  falling  from  54^  at  midnight  to  37^  at  5  a.  m.  Wind  chanced  to  the  wei 
and  northwest  between  9  and  10  a.  m.,  increasing  to  fresh  and  brisk.  Partly  fair  an 
clear  weather  during  the  afternoon  ;  lower  atmosphere,  smoky.  Barometer  about  st4 
tionary.  Maximum  temperature,  58^  at  3  p.  m.  Variable  light  airs  and  calms  durin 
the  night,  weather  fair,  sky  partly  covered  with  fine  cirri  moving  very  slowly  from  tb 
north,  and  giving  rise  to  a  faint  halo  at  9  p.  m.  Temperature  falling  to  40^  at  10  p.  n 
and  remaining  about  constant  after  that  hour. 

«7tifi0  3. — Very  hazy  sky  throughout  the  day.  Upper  clouds  a  continuous  sheet  of  fin 
cirro-stratus,  subsiding  into  stratus  toward  midnight.  A  well-defined,  brightly-colore 
halo  was  visible  at  I  p.  m.,  forming  one  complete  circle  around  the  sun.  At  3  p.  m.  tb 
western  half  ot  the  halo  was  stiU  visible,  and  did  not  entirely  disappear  until  aiU 
5  p.  m.  Barometer  rising  until  7  a.  m.,  and  falling  steadily  thereafter.  Tempei 
ature  very  low  in  the  morning ;  mininmm,  37^,  rising  to  59^  during  the  afternoon,  an 
remaining  steady  at  44*^  during  the  night.  Gentle  northeast  wind  between  midnigl: 
and  8  a.  m.,  followed  by  fresh  westerly  winds  until  6  p.  m.,  when  a  calm  ensued.  . 
light  south  wind  set  in  at  9  p.  m. 

Jitne  4. — Commenced  with  threatening  weather,  and  light  southerly  wind.  Barom< 
ter  falliuff  steadily.  Thermometer  steady.  Light  rain  commenced  At  2.30  a.  m.,  an 
continued  until  10.30  a.  m.  The  wind  changed  to  the  northeast  at  8  a.  m.  and  tfa 
clouds  descended  lower  down  the  mountains.  Weather  cleared  up  somewhat  after  rai 
ceased  and  the  temperature  rose  rapidly,  reachfbg  a  maximum  of  66"^.  Barometc 
falling  quite  rapidly  during  the  afternoon.  Wind  light  and  variable  with  frecjueo 
calms.  Rain  recommenced  at  6  p.  m..  and  continued  throughout  the  night.  The  lin 
works  so  badly  that  the  signals  could  not  be  regularly  acknowledged  by  stations 
and  2. 

June  5. — Rain  ended  at  5J30  a.  m.,  but  the  weather  continued  cloudy  and  threatenin 
until  evening,  the  clouds  being  veiy  low  during  the  forenoon,  enveloping  all  the  mom: 
tains.  Wind  light  and  variable,  from  ail  points  of  the  compass.  Thunder-storm  wit 
heavy  rain  between  3.10  p.  m.  and  3.45  p.  m.  Barometer  rising  slowly.  Temperatur 
comparatively  high  during  the  afternoon,  (64^-66^,)  but  falling  to  47^  at  midnight. 

June  6. —Day  opened  cold  and  cloudy.  Thermometer  44^  to  46°.  Wind  "  easterly, 
light.  Barometer  rising  slowly  during  the  forenoon.  Light  rain-showers  in  the  aftei 
noon,  with  some  lightning.  Variable  westerly  to  northerly  winds,  with  frequen 
calms  after  9  a.  m.  Barometer  nearly  stationary  during  the  afternoon  and  risiuj 
toward  night.  Maximum  temperature,  65°.  Quite  a  heavy  rain-shower  advance* 
rapidly  from  the  westward,  reaching  the  base  at  1.15  p.  m.,  and  ascending  Monn 
Washington.    The  observers  on  stations  1  and  2  report  *'  heavy  hail "  at  that  time. 

June  7.— Commenced  ^*  cold  and  cloudy ,''  with  light  easterly  winds  and  calms.  Wim 
changed  westerly  at  7  a.  m.,  and  continued  from  that  direction  with  gentl»  to  free! 
velocity  until  8  p.  m.,  when  it  backed  to  the  east.  Barometer  rising  thronghoni 
The  thermometer  stood  lowest  at  3  a.  m.,  (44°,)  reached  a  maximum  of  56°  at  11  a.  m. 
and  fell  to  48°  at  8  p.  m.,  remaining  steady  during  rest  of  night.  Cloudy  weathe 
during  the  forenoon.  Numerous  rain-showers  during  the  afternoon  and  night ;  rail 
ceased  at  11  p.m. 

June  8. — ^Weather  continued  clondy  during  the  night,  with  fresh  easterly  winds 
Thermometer  steady  at  48°.  Barometer  rising.  Toward  morning  the  clouds  began  t« 
break  up,  and  the  wind  shifted  to  the  westward,  being  very  variable,  but  the  cloud 
continued  to  move  from  the  east  and  northeast.  Barometer  rising  until  noon,  and  re 
maining  about  stationary  thereafter.  Thermometer  steady  at  62°  during  the  afternoon 
at  8  p.  m.  the  last  remnant  of  cloud  had  disappeared,  and  the  sky  was  perfectly  cleai 
during^  the  rest  of  the  night.    A  gentle  east  wind  prevailed  during  the  night. 

June  9. — Day  opened  clear  and  cool,  with  gentle  easterly  wino.  Light  fog  at  day 
break.  Barometer  steady.  Weather  continued  clear  until  noon,  when  the  sky  becam< 
partly  overcast  with  cumulus  clouds,  which  disappeared  again  at  6  p.  m.,  leaving  a  cleai 
sky.  Temperature  high  during  the  afternoon.  Variable  northerly  winds  during  the  da^ 
and  night.    Barometer  falling  steadily  after  6  a.  m. 

June  10.— Fair  weather,  with  light  and  fresh  northerly  to  westerly  wiuds,  through 
out  the  day;  sky  '^hazy.''  Barometer  falling  steadily.  Thermometer  steady  fi^n 
midnight  to  6  a.  m.,  and  rising  ranidly  thereafter,  exhibiting  a  maximum  of  74°.5  at  i 
p.  m. :  at  9  p.  m.  the  wind  changea  to  the  sooth,  and  the  temperature,  which  had  do 
clineu  rapidly  between  7  and  8  p.  m.,  rose  3°,  and  remained  steady  at  62°  during  th< 
rest  of  the  night.    The  sky  cloaded  over  with  stratus  clouds  toward  midnight. 

Junelh — Day  opened  with  threatening  weather,  and  light  southerly  to  easterlj 
winds.  Barometer  falling.  Temperature  high  and  steady.  Rain  commenced  at  3.5( 
a.  m.,  and  continued  until  7.40  a.  m.  The  wind  changed  to  the  northwest  shortly  be 
fore  the  rain  ceased,  and  the  barometer  began  to  rise  after  8  a.  m.  Cloudy  weather 
with  fresh  northwest  wind  and  rising  barometer,  during  the  remainder  of  the  day. 

June  12. — Partly  fair  and  cloudy  weather  during  the  day.  with  variable  light  windi 
and  calms.  Temperatore  low.  Barometer  rising  throughout  At  9  p.  m.  no  oloudi 
were  to  be  seen,  and  the  weather  continued  clear  up  to  midnight 

June  13.— Day  opened  fair  and  cold.    Thermometer  stationary  at  39°.    Barometej 
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\agh  and  steady.  The  light  north  wind  which  prevailed  at  midnight  died  off  at  12.15 
ft.  m.,  and  a  ''  dead  calm  "  continued  until  4.15  a.  m.,  when  a  light  easterly  wind  set  in, 
w^bioh  changed  to  the  westward  toward  noon,  the  barometer  falling  slightly  during 
the  forenoon,  and  temperature  increasing  rapidly.  Partly  fair  and  clear  weather 
luring  the  afternoon  and  night,  with  fresh  westerly  wind,  the  latter  backing  to  south- 
Brly  at  7  p.  m. 

June  14. — Partly  fair  and  clear  weather  and  slowly  falling  barometer  throughout. 
Variable  light  and  firdsh  winds,  chiefly  westerly  until  7  p.  m.,  when  a  calm  ensued, 
v^hich  was  followed  by  light  airs  from  the  northward  at  11  p.  m.  Sky  partly  covered 
v?ith  cirri  moving  from  tne  northwest.  The  thermometer  fell  from  48^  at  1  a.  m.  to 
13^  at  4  a.  m.,  reached  a  maximum  of  64^  at  1  p.  m.,  and  declined  rapidly  after  sun- 
iown,  reading  4^  at  midnight.  The  5  a.  m.  observation  was  lost  by  Assistant  Ob- 
server J.  H.  smith,  who  fell  asleep  before  the  time  of  taking  the  observation. 

June  15. — Partly  fair  and  cloudy  weather,  with  gentle  northerly  to  westerly  winds. 
Barometer  falling. 

June  16. — Day  opened  **  cloudy,"  with  light  airs  from  the  north,  and  calms.  Barom- 
oter  steady.  The  barometer  rose  '3P  from  midnight  to  1  a.  m.,  and  remained  stationary 
at  57*^  until  5  a.  m.  Weather  cleared  up  partly  after  6  a.  m;^"  and  a  heavy  "  haze''  pre- 
vailed during  the  fore  and  afternoon.  Temperature  very  high,  ranging  from  72^  to 
r5^,  a  fresh  northwest  wind  prevailing  at  the  time.  The  barometer  remained  steady 
until  after  2  p.  m.,  when  it  began  to  fall.  At  9  p.  m.  silent  lightning  was  observed  in 
the  northwest  horizon,  followed  by  quite  a  severe  thunder-storm.  ^  Rain  commenced 
lit  10.25  p.  m.,  and  continued  up  to  midnight. 

June  17.— Kain  ceased  at  1.15  a.  m.,  but  the  weather  continued  threatening  during 
the  morning,  with  fresh  northwest  wind.  Barometer  fell  considerablv  between  mid- 
night and  2  a.  m.,  and  began  to  rise  at  3  a.  m.  Thermometer  steady,  changing  only  2^ 
luring  the  night.  At  9  a.  m.  the  weather  began  to  clear  up,  and  by  3  p.  m.  the  sky 
was  perfectly  dear.  Rising  barometer  and  fresh  westerljr  to  northerly  winds  through- 
out. The  temperature  increased  very  slightly  during  the  afternoon,  and  fell  off"  rapidly 
ifter  sunset,  reading  43^  at  midnight. 

June  18. — Day  commenced  clear  and  cold,  with  a  gentle  breeze  fh>m  the  north.  Ba- 
rometer rising  slowly.  During  the  forenoon  the  sky  became  gradually  overcast  with 
*  cirri,"  moving  from  the  northwest,  and  the  barometer  began  to  fall.  Fresh  westerly 
t?inds  during  tlie  day,  veering  more  southerly  at  7  p.  m.  Barometer  still  falling  at 
light,  and  the  weather  becoming  threatening. 

June  19. — Light  rain  between  2.15  a.  m.  and  4.15  a.  m.,  the  barometer  falling  until  3 
I.  m.  and  rising  slowly  thereafter.  Cloudy  and  very  hazy  weather  during  the  fore- 
noon, with  rapidly-rising  temperature  and  fresh  northwest  wind.  Rain  recommenced 
It  2.25  p.  m.  and  continued  until  3.30  p.  m. ;  the  barometer  rose  rapidly  between  2  and 
\  p.  m.,  but  felt  steadily  after  3  p.  m. 

The  weather  cleared  up  after  rain  ceased,  and  the  wind  changed  to  the  northeast, 
jeing  very  variable  after  6  p.  m.  The  thermometer,  which  at  noon  read  74°,  fell  to 
)4°  at  3  p.  m.,  rose  to  7(P  at  6  p.  m.,  and  fluctuated  between  j36°  and  7(P  during  the 
*emainder  of  the  night. 

J^une  20. — The  barometer  fluctuated  greatly  between  midnight  and  4  a.  m.,  remained 
learly  stationary  between  5  a.  ni.  and  3  p.  m.,  and  rose  steadily  during  the  remainder 
>f  the  day.  Heavy  rain  between  2.50  and  3.30  a.  m.,  the  temperature  oeingesception- 
illy  high  until  after  the  commencement  of  rain.  Fresh  westerly  winds  prevailed  at 
uidnight,  easterly  at  4  a.  m.,  aud  dying  oft*  at  7  a.  m.,  being  followed  by  a  fresh  noith- 
vest  wind,  which  increased  to  a  brisk  velocity  toward  noon,  and  moderated  toward 
light.  Generally  fair  weather  after  5  a.  ra.-  Sky  partly  covered  with  cumulus  and 
itratns  clouds,  moving  with  great  velocity  from  the  northwest.  The  temperature  de- 
ilined  rapidly  after  7  p.  m.,  reading  48°  at  midnight.  Aurora  appeared  at  11.05  p.  m. 
n  the  form  of  a  band  of  light,  extending  in  a  northwest  and  southeast  direction,  from 
i  point  about  10°  ahove  the  northwest  horizon  to  some  5°  past  the  zenith,  the  thickest 
»art  near  the  horizon.  Brilliant  on  first  appearance,  but  rapidly  faded  away  from  the 
;enith  downward,  and  disappeared  at  11.16  p.  m.  In  general  appearance  it  resembled 
he  tail  of  a  comet. 

June  21. — Da^  opened  cold  and  fair ;  calm  until  4  a.  m.,  when  a  light  northwest 
?ind  set  in,  which  continued  throughout,  increasing  to  very  fresh  during  the  forenoon, 
md  diminishing  in  force  at  night.  Barometet  fluctuating  until  noon,  and  rising  stead- 
ly  thereafter.  The  sky  became  overcast  at  10  a.  m.,  ana  a  heavy  shower  of  haU,  fol- 
owed  by  rain,  fell  between  12.20 p.  m.  and  2.30  p.  m.  Cold  and  cloudy  weather  during  the 
afternoon  and  evening,  the  clouds  began  to  break  up  after  9  p.  m.,  and  the  weather 
promised  fair  up  to  midnight.  The  temperature  fluctuated  considerably  during  the 
wenty-four  hours,  being  4.5°  at  1  a.  ni.,  43°  at  6  a.  m.,  57°  at  12  m.,  47°  at  1  p.  m.,  51° 
kt  4  p.  m.,  and  39°  at  midnight.  The  cable  worked  so  poorly  after  8  a.  m.  that  the  sig- 
nals coula  not  be  properly  acknowledged. 

June  22.  —Day  opened  with  fair  weather  and  light  north  wind.  Temperature  36°  to 
!8°.  Sky  clouding  up  after  7  a.  m..  and  weather  continues  cold  and  cloudy  throughout 
he  day,  with  light  and  variable  winds.    Toward  night  a  steady  northeast  wind  set  in, 
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and  the  weather  cleared  up  completely  by  9  p.  m.    Barometer  risiDg  steadily  throvgl 
out. 

June  23.  —Clear  weather,  with  geutlc  north  to  northeast  wind  from  midnight  to  8  i 
m.;  thermometer  steady  at  40°  during  the  early  morning.  At  9  a.  m.  the  wind  change 
to  west,  and  the  sky  commenced  clouding  up  with  cumulus  and  stratus  clouds,  movm 
from  the  southeast.  Cloudy  weather  with  gentle  westerly  wind  during  the  afternooi 
Thermometer,  60°  to  6S^.  At  6  p.  m.  the  wind  hauled  southerly,  and  the  clouds  bega 
to  break  up.  No  clouds  visible  after  9  p.  m.  The  barometer  rose  steadily  until  noo 
and  remained  about  stationary  thereafter. 

June  24.— Day  opened  clear  and  pleasant  with  gentle  southeasterly  wind.  Durin 
the  forenoon  the  weather  became  cloudy,  and  wind  changed  to  north  and  west ;  cleai 
ing  up  toward  evening,  wind  backing  to  southeast.  Clear  sky  after  9  p.  m.  Baromc 
ter  rising  throughout.    Temperature  high. 

June  25. — Partly  fair  and  clear  weather,  with  very  high  barometer  and  high  tempei 
ature.  Wind  variable  from  all  points  of  the  compass,  but  clouds  moving  st^idily  f  roi 
eastward.    Barometer  steady. 

June  26.— Coutinned  fair  and  warm  weather.  Sky  partly  covered  with  cirri  ao 
haze.  Barometer  falling -steadily  after  10  a.  m.  Light  southeast  wind  during  the  earl 
morning,  light  to  fresh  westerly  winds  during  the  day,  and  gentle  northerly  winds  a 
night.  Maximum  temperature,  78°.  At  10.56  p.  m.  a  brilliant  aurora  made  its  appeal 
ance  in  the  form  of  hve  distinct  parallel  bands  of  light,  extending  from  the  north  wee 
horizon  to  some  10°  past  the  zenith.  These  bands  shot  up  in  waves,  alternately  ap 
preaching  and  receding,  and  gradually  lengthening  until  they  reached  the  southea« 
horizon.  At  11.08  it  began  to  fade  away  until  almost  invisible,  but  at  11.12  suddenl 
increased  in  brilliancy,  covering  the  sky  from  northwest  to  east  15°  north  with  wave 
of  light  extending  past  the  zenith.  This  continued  until  11.25;  from  that  time  th 
aurora  slowly  faded  away,  until  it  disappeared  at  11.55  p.  m. 

Note.— During  the  presence  of  the  aurora,  particularly  during  the  time  of  its  great 
est  brilliancy,  the  telegraph-wire  was  strongly  charged  with  electricity,  the  instrumen 
working  the  same  as  during  the  thunder-storm. 

June  27. — Day  opened  clear  and  pleasant,  with  gentle  northeast  wind.  At  5  a.  m 
the  sky  became  partly  covered  with  cirri,  and  the  lower  atmosphere  grew  hazy ;  win( 
shifted  to  west  at  10  a.  m.,  the  temperature  increasing  rapidly,  and  weather  cleariuj 
up  again  until  evening.  Partly  fair  and  cloudy  weather  during  night.  The  baromete 
fell  uninterruptedly  throughout. 

June  28. — Da^'  opened  warm  and  cloudy,  with  light  easterly  winds.  Barometer  fall 
ing.  Light  raiu  commenced  at  6  a.  m.  and  continued  until  10.40  a.  m.,  when  th 
barometer  began  to  rise  and  the  wind  shifted  to  the  westward.  Cloudy  weathe 
during  the  afternoon,  with  high  temperature  and  slowly-rising  barometer.  Cloarinj 
up  toward  evening — clear  sky  after  10  p.  m.  About  10.30  a.  m.  a  frightful  acoiden 
occurred  to  Private  William  Seely,  one  of  the  assistants  attached  to  this  station.  H< 
was  sliding  down  the  track  from  the  Waumback  House  (station  No.  3)  on  a  board 
when  he  was  run  into  by  Sergt.  D.  H.  Sackett,  who,  being  unable  to  control  his  board 
in  consequence  of  the  tfack  being  very  slippery  from  the  effects  of  a  prevailing  rain 
struck  Seely's  board  with  tremendous  force.  Seely  was  thrown  forward  on  his  head 
and,  striking  on  the  cross-ties,  was  fearfully  mangled.  Sergeant  Sackett  instantl; 
summoned  assistance,  and  through  the  kindness  of  Mr.  Walter  Aiken  a  train  was  a 
quickly  as  possible  run  to  the  place  where  the  accident  occurred,  and  Private  Seel; 
was  conveyed  to  the  railway-depot.  It  was  not  until  10  p.  m.  that  a  surgeon  could  b 
obtained,  the  wire  to  Littleton  being  down.  On  being  apprised  of  this  fact  Sergean 
Sackett  rode  to  Littleton  and  procured  the  services  of  Dr.  Bugby.  On  examinatioi 
Seelv's  injuries  were  found  to  consist  of  a  fractured  skull,  his  right  leg  broken  abov< 
the  knee,  his  left  ear  torn  off,  and  in  addition  the  muscles  of  his  chest  and  his  verte 
bral  column  severely  wrenched.  As  he  was  apparently  suffering  great  pain,  and  re 
quired  constant  watching,  by  the  advice  of  Dr.  Bugby  I  consented  to  his  removal  U 
Littleton,  where  he  could  have  proper  nnrsing  smd  medical  attendance.  Private  Seel; 
was  unconscious  up  to  the  time  of  his  removal,  which  took  place  on  the  morning  o 
the  29th.  Thanks  are  due  to  Mr.  W.  Aiken  and  eraploy<58  of  the  MonnJ;  Washingtoi 
Railroad,  also  to  Mr.  Edward  Cox  and  ladies,  for  kind  and  efficient  help  rendered  th 
Buffering  man. 

June  S9, — Partly  fiair  and  cloudy  weather,  with  very  high  temperature  and  ligb 
variable  winds.  Barometer  fluctuating  and  rising  slowly.  The  minute  observation 
between  9  and  10  p.  m.  had  to  be  dispensed  with,  as  the  office  was  being  fitted  up  b; 
Mr.  Gates,  of  the  Western  Union  Telegraph  Company,  and  the  barometer  had  to  b 
taken  down. 

June  30.— Warm  and  cloudy  weather  thronghont.  Barometer  rising  slowly.  Gentl 
southerly  winds  daring;  the  day,  increasing  to  fresh  at  night.  The  instruments  re 
mained  m  good  condition  during  the  month,  with  the  exception  of  three  oups  of  th 
Daniells  battery,  which  became  leaky. 

ROBERT  SEYBOTH, 
Obsercer-Sergeiuit,  Siifndl'Servioe,  United  State$  Armff. 
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Paper  16, 

REPORT  OF  METEOROLOGICAL  OBSERVATIONS  MADE  AT  MOUNT  MITCHELL 
DURING  THE  MONTHS  OF  MAY,  JUNE,  JULY,  AUGUST,  AND  PART  OF 
SEPTEMBER,  1873. 

War  Department, 
Office  of  the  Chief  Signal-Officer, 
Drvisiox  OP  TKiJiGRAMs  and  Reports  for  the 

Benefit  of  Commehce  and  Agriculture, 

Washington,  D,  C,  September^,  1873. 
Sir:  I  have  the  honor  to  submit  the  folIowiDg  report  of  the  special  observations 
made  on  the  eunimit  of  Mount  Mitchell  from  May  11,  1873,  to  August  6,  1873,  and  both 
summit  and  base  from  the  latter  date  to  September  C,  1873.  The  barometers  at  both 
stations  were  carefully  compared  before  leaving  the  office  and  also  upon  their  return. 
Papers  A  and  B,  herewith,  give  in  detail  the  instructions  to  the  observers.  Papers  C, 
D,  E,  and  F,  are  the  journals  kept  at  the  summit,  and  Paper  G  that  at  the  base-station. 
Papers  H  and  I  give  the  observations  made  at  both  stations,  and,  for  purposes  of 
comparison,  those  made  at  ICuoxville,  Tenn.,  during  the  same  period.  Kuoxville  was 
selected  from  the  fact  that  its  elevation  is  supposed  to  be  accurately  determined.  The 
barometrical  observations  have  l>een  corrected  for  temperature  and  instrumental  ernir 
only.  The  elevation  of  the  barometer  at  summit  above  sea-level  is  assumed  to  be 
6,091  feet ;  at  base,  2,5G0  feet ;  at  KuoxviUe,  993  feet. 
Very  respectfully,  &c., 

H.  W.  HOWGATE, 
Sroond  Lieut  and  Bvt,  Capt,  U,  8.  A.,  A.  S.  O.  and  AsMtant 
Chief  Signal-Officer,  U.  8.  A., 

Washington,  D.  C. 


War  Department, 
Office  of  the  Chief  Signal-Officbr, 
Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture, 

Washinglont  D  C,  ApHl  26, 1873. 
Sergeant:  Upon  arriving  at  the  summit  of  Mount  Mitchell,  in  compliance  with 
Special  Orders  No.  55,  of  this  date,  you  will  make  suitable  preparations  for  beginning 
a  series  of  observations  at  6  o'clock  a.  m.  of  May  I,  and  continuing  them,  without  in- 
terruptiou,  until  midnight  of  May  31,  at  the  following  hours  daily :  1  ^  m.,  2  a.  m.,  3 
a.  m.,  4  a.  m.,  5  a.  m.,  6  a.  m.,  7.14  a.  m.,  8  a.  m.,  9  a.  m.,  10  a.  m.,  11  a.  m.,  12  m.,  1  p. 
m.,  2  p.  m.,  3  p.  m.,  4.14  p.  m.,  5  p.  m.,  6  p.  m.,  7  p.  m.,  8  p.  m.,  9  p.  m.,  10.39  p.  m.,  and 
ri  midnight. 

In  making  these  observations  local  time  will  be  used,  which  is  twenty-one  (21) 
minutes  slower  than  Washington  time.  The  observations  will  be  the  same  in  all 
respects  as  those  made  at  regular  stations,  and  will  be  recorded  in  the  usual  manner, 
upon  Forms  4,  omitting  only  Uie  reduction  of  the  barometric  observations  for  elevation. 
The  records  of  the  jiarty  wUl  be  kept,  under  your  supervision,  by  Sergeant  Dietz,  and 
will  be  brought  by  you  in  person  to  this  office  when  ordered  ill,  unless  otherwise  in- 
structed in  the  mean  time  as  to  their  disposition.  The  several  instruments  will  be 
properly  exposed,  using  the  portable  shelter  as  far  as  praotioablo,  and  read  in  the  fol- 
lowing order : 

1.  Attached  thermometer. 

2.  Barometer. 

3.  Thermometer. 

4.  Hygrometer. 

5.  Wind-vane. 

6.  Anemometer. 

7.  Rain-gauge. 

All  observations  will  be  entered  as  made  in  the  "  Original  Record  ^  book.  In  addi- 
tion to  a  full  supply  of  necessary  forms,  books  of  reoonl,  and  articles  of  stationery, 
the  following  instruments  will  be  furnished  yoa : 

2  barometers,  mercnnal. 

2  standard  tbermomoters. 

2  hygrometers. 

2  auemometera. 


Digitized 


by  Google 


CHIEF  SIGNAL-OFFICER.  771 

2  wind- vanes,  small. 
1  rarn-gange. 

1  self-registering  anemometer  attachment,  with  battery  and  insulated  wire. 
Especial  pams  will  be  taken  to  secure  a  continuous  record  irom  the  self-register- 
ing apparatus,  and  to  preserve  the  record  in  proper  condition  for  future  use.  All 
instruments  and  supplies  will  be  taken  charge  of  bv  you  at  this  olSlce.  The 
former  will  be  carried  by  yourself  and  the  members  of  your  party,  and  the  latter 
must  accompany  you  so  as  to  reach  the  railroad-station  nearest  the  mountain 
at  the  same  time  with  the  party.  Upon  arriving  at  Old  Fort,  the  present  ter- 
minus of  the  railroad,  you  will  at  once  secure  the  necessary  means  of  transportation 
for  your  party  and  supplies  to  the  summit  of  the  mountain,  about  thirteen  miles  dis- 
tant. You  will  also  ascertain  from  Col.  D.  C.  Salsbury  wnether  provisions  in  suf- 
ficient quantity  can  be  obtained  at  or  near  the  base  of  the  mountain,  and  if  not,  will 
purchase  and  take  with  yon  enoush  to  last  the  party  five  weeks.  Water  in  abundance 
will  be  found  within  a  few  feet  of  the  summit,  and  an  pld  log-cabin  on  the  summit  can 
be  used  for  shelter  for  the  whole  party.  Yon  have  been  selected  to  lead  this  party  on 
account  of  your  experience  as  an  observer  and  thorough  knowledge  of  station-duties, 
and  it  is  expected  that  you  will  use  your  best  efibrts  fco  make  the  exx>edition  a  success- 
ful one  by  the  accuracy  of  the  observations  and  the  neatness  of  the  records. 

The  utmost  expedition  must  necessarily  be  used  in  order  to  reach  the  ground  and  get 
ready  for  work  at  the  date  and  time  ordered,  and  it  is  possible  that  you  may  be  com- 
pelled to  leave  one  man  behind  at  the  railroad-station  to  bring  np  the  supplies,  while 
the  remainder  of  the  party  pushes  forward  to  the  mountain  with  the  instruments  to 
begin  the  observations. 

In  expending  such  public  money  as  may  be  intrusted  you  for  public  expenses,  the 
utmost  economy  must  be  exercised,  and  a  carefully  itemized  account  kept  of  all  such 
expenditures. 

Very  respectfully, 

H.W.HOWGATE, 
Second  Lieut,  and  BvU  Capt,  U,  8,  A,,  A.  8.  O.  and  Asst 
Sergt.  William  E.  Smith, 

WasHngtonj  2).  C. 


B. 

War  Department, 
Office  of  the  Chief  Sigmai^Officer, 
Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture, 

Waehingtony  D.  C,  July  26,  1873. 
Sergeant:  On  arriving  at  Mount  Mitchell  yon  will  put  yourself  at  once  in  communi- 
cation with  Sergeant  Smith,  in  charge  of  the  summit  station,  and,  after  a  careful  com- 
parison of  your  barometers  and  tinie-pieces  with  those  in  use  at  that  station,  will  note 
the  difference  in  your  journal,  and  then  proceed  to  some  -point  at  or  near  the  base  of 
the  mountain,  from  which  the  summit  can  be  distinctly  seen,  and  there  establish  a  sta- 
tion, at  which  you  will  make  observations  daily  at  the  following-named  hours,  (local 
time,)  until  further  orders,  viz :  I  a.  m.,  2  a.  m.,  3  a.  m.,  4  a.  m.,  5  a.  m.,  6  a.  m.,  7.14  a. 
m.,  8  a.  m.,  9  a.  m.,  10  a.  m..  11  a.  m.,  Vi  noon  :  1  p.  m.,  2  ]^.  m.,  3  p.  m.,  4.14  p.  m.,  5  p. 
m.,  6  p.  m.,  7  p.  m.,  8  p.  m.,  9  p.  m.,  10  p.  m.,  10.39  p.  m.,  12  midnight.  To  insure  similarity 
in  time  you  will  twice  each  day  ^8  a.  m.  and  4  p.  m.)  compare  your  time  with  that  at  the 
summit,  by  signals,  using  for  this  purpose  the  flags  furnished,  and  of  which  one  set  will 
be  turned  over  to  Sergeant  Smith  at  the  summit  station.  The  time-keeper  at  the 
summit  will  be  used  as  the  standard,  and  yours  made  to  correspond  with  it  at  all  times. 
Your  station  at  the  base  must  bo  located  at  or  as  near  the  general  level  of  the  sur- 
rounding countrv  as  possible,  and  its  elevation  above  the  railroad-track  ascertained,  if 
practicable.  It  is  not  necessary  that  yon  should  have  your  s^tion  immediately  at  the 
base  of  the  mountain,  if  there  is  any  other  point  from  which  the  summit  can  be  better 
seen  and  communicated  with. 
Very  respectfully, 

H.W.HOWGATE, 
Second  Lieut  and  Bvt  Cajpt  U,  8  A,,  A,  8.  0,  and  Astt 


Sergt.  D.  H.  Sackett, 


a 
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Jbstracfof  daily  journal  kept  on  Mount  Mitchell,  North  Carolina,  during  the  month  of  Mat 

1873. 

May  1, 1873. — Arrived  at  1  a.  m.  at  the  MouDtain  Honse,  which  is  about  4,600  fee 
above  the  level  of  the  sea,  under  heavy  rain,  with  brisk  and  high  southeast  to  eaf> 
winds.  The  guides  refusing  to  proceed  any  farther  under  such  weather,  made  a  dela 
necessary.  Rain  continued  without  interruption  until  midnight,  and  wind  increase 
to  very  high. 

May  2. — Rainy  in  the  early  roorping,  with  very  dense  fog  and  brisk  southeast  win^ 
until  10  a.  m.  Wind  veering  to  north  and  rain  ceased,  with  falling  temperatur4 
Started  for  the  peak  at  1  p.  m.,  sending  ahead  the  guides  to  clear  the  path  with  axei 
Arrived  at  Mitcheirs  Peak  at  6.30  p.  m.  Toward  7  p.  m.  snow  commenced  to  fal 
which  soon  changed  to  sleet,  with  increasing  wind  blowing  from  southeast,  and  wit! 
very  low  temperature,  coating  the  trees  and  rocks  with  a  thick  layer  of  ice. 

May  3. — Commenced  to  build  a  temporary  instn/ment-shelter,  and  finished  it  by  1 
m.,  and  began  to  make  observations.  Wind  blowing  brisk  from  the  west,  with  lo\ 
temperature  and  light  snow.  Wind  veering  to  nhrlh  at  2.25  p.  m.,  and  at  4.40  p.  m.  t 
northeast,  sleeting  and  hailing  until  6  30  p.  ra.  Wind  backing  to  west  and  northwest 
with  slightly  increased  temperature,  but  still  being  iSelow  the  freezing-point.  Dena 
fog  until  midnight. 

May  4. — Still  dense  fog  and  fresh  and  brisk  northwest  wind,  which  calmed  down  to  ai 
absolute  calm  at  9  a.  m.  Light  north  and  west  until  noon,  when  the  fog  disappeared 
and  disclosed  cirrus  and  cumulus  clouds.  A  second  calm  at  4.14  p.  m.,  wind  veering  t 
southeast  and  east.    Fog  throughout  the  remainder  of  the  day. 

May  5. — Very  foggy  and  damp  weather,  with  fresh  east*  wind.  The  fog  above  thi 
station  disappeared  at  7.28  a.  m.,  disclosing  cirrus  and  cumulus  clouds,  but  the  whol 
region  below  this  station  was  still  hidden  from  view  by  fog  until  9  a.  m.,  when  adense  foj 
enveloped  the  peak ;  wind  in  the  mean  time  veering  to  southwest,  being  light,  axa 
calming  entirely.  The  fog  nearly  disappeared  at  5.32,  with  wind  backing  to  south  an< 
southeast.  Sky  covered  with  cumulus  clouds,  and  after  their  disappearance,  at  9,0^ 
the  weather  was  fair  for  a  few  hours,  with  only  a  light  fog  in  the  valley.  A  halo  wa 
visible  from  9  p.  m.  to  midnight.    At  midnight  the  weather  was  foggy  again. 

May  6.— Foggy  in  the  earlier  part  of  the  day.  Partly  fair  and  clear  at  3  a.  m.,  aD< 
continued  fair  until  6  a.  m.,  with  fresh  east  wind.  Dense  fog  until  9  a.  m.,  when  i 
light  rain  commenced  and  continued  until  noon,  and  afterward  heavy  rain  with  slee 
and  hail.  Temperature  falling  and  wind  increasing  to  brisk  and  high.  The  roof  o 
the  instrument-shelter  was  blown  down,  breaking  the  wet-bulb  of  the  hygronieter,  an< 
making  an  immediate  removal  of  all  instruments  to  a  place  of  safety  absolutely  Deces 
sary,  which  place  (an  overhanging  rock)  made  a  reading  of  them  impossible.  Th< 
storm  increased  in  violence,  and  heavy  rain,  mingled  with  snow  and  sleet,  fell  ii 
streams,  compelling  the  whole  party  to  discontiuue  the  work  and  descend  into  theval 
ley,  there  being  no  place  nearer  which  could  afibrd  shelter. 

May  7. — Owing  to  the  continuance  of  the  storm  an  attempt  to  proceed  to  the  sdouq 
tain  and  resume  work  was  impossible. 

May  8. — The  storm  having  broken,  started  up  the  mountain  in  the  rooming,  arriviDj 
at  3  p.  m.;  found  the  rain-gauge  overflowing,  which  indicated  a  fali  of  over  4  inche 
during  48  hours. 

May  9.— Fair  weather, but  having  noplace  to  expose  the  instruments  madenoobserva 
tions. 

May  10, — A  log-cabin  being  66  far  finished  to  put  the  instruments  in  their  place 
by  6  p.  m.,  commenced  work  at  7  a.  m. 

The  instruments  are  placed  on  the  north  side  of  the  building  as  follows : 

Elevation  of  the  cistiem  of  the  barometer,  (No.  185,)  3  leet  10  inches  above  tb( 
ground. 

Elevation  of  the  bulb  of  the  thermometer,  (No.  145,)  4  feet  5  inches  above  the  ground 

Elevation  of  the  bulb  of  the  hygrometer,  (No.  181,)  4  feet  5  inches  above  the  ground 

Elevation  of  the  anemometer,  (No.  42,)  13  feet  4  inches  above  the  ground. 

Elevation  of  the  anemoscope,  13  feet  above  the  ground. 

Elevation  of  the  rain-gauge,  2  feet  6  inches  above  the  ground. 

The  ground  being  a  solid  bed  of  rocks,  made  it  impossible  to  have  the  gauge  at  tb( 
same  level  with  the  ground.  A  thunder-storm,  with  heavy  rain  and  hail,  passetl  ove 
this  mountain  at  6.30  p.  m.,  advancing  from  southwest  to  northeast.  Light  rain  witl 
brisk  west  wind  during  the  remainder  of  the  day.  Rain-fall  ceased  at  11.18  p.  m. 
total  amount  .61  inch.    Dense  fog  at  midnight. 

May  11. — A  dense  fog,  with  fresh  and  brisk  west  and  northwest  wind,  prevailed  unii 
a  few  minutes  after  10  a.  m.,  when  the  weather  became  partly  cloudy  and  iair,  bu 
with  still  fresh  and  brisk  northwest  wind.  A  halo  itom  7.30  p.  m.  until  11.18  p.  m 
Temperature  declining  slowly  but  steadily. 
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May  12. — Cloudy  in  the  early  morning,  with  light  fog  in  the  valley ;  wind  continueg  ' 
brisk  from  the  northwest.  Dense  fog  from  4  a.  m.  until  shortly  after  6  a.  m. ;  heavy 
frost.  Fair  weather  and  increasing  temperature  until  6  p.m.  A  distant  and  appa- 
rently very  heavy  thunder-storm  west  of  this  station,  moving  from  northwest  to  south- 
east at  7.08.  A  heavy  thunder-storm  passed  over  this  place,  with  heavy  rain,  from 
west  to  east,  at  7.40,  wind  backing  to  west,  and  increasing  to  high.  Fair  weather, 
with  light  fog  in  the  valley,  from  8.32  p.  m.  until  10  p.  m.,  when  a  light  rain  commenced 
to  fall ;  clearing  at  midnight.  Total  amount  of  raln-fall  during  the  day  .45  inch.  Halo 
from  8.45  until  10.16  p.  m. 

2Iay  13. — Fair  weather,  with  high  and  very  high  north  and  northwest  winds,  until 
noon  ;  sky  coveied  partly  with  cirrus  clouds,  the  wind  blowing  steadily  and  variable 
from  west  and  southwest,  moderated  until  8  p.  m.  to  fresh  with  continuous  fair 
weather.  From  shortly  after  8  p.  m.  the  force  of  the  wind  increased  to  high  and  brisk 
and  backing  to  northwest.    Weather  cloudy. 

May  14. — Partly  cloudy  and  foggy  in  the  morning,  with  brisk  west  wind. .  Light  rain 
of  but  short  duration  at  intyvals  during  the  entire  day.  Weather  generally  foggy  and 
cloudy,  and  for  a  few  hours  onl^-  before  midnight,  fair.  Wind  very  variable,  backing 
to  southwest,  south,  and  southeast,  and  as  far  as  due  east.  Total  amount  of  rain-fall. 
.11  inch. 

May  15. — Foggy  weather  with  fresh  southeast  wind  blowing  steadily  until  7.28  a.  m., 
when  it  backed  to  east.  Kaid  commenced  to  fall  at  6.10  a.  m.  and  continued  until  4.45 
p.  m.  The  wind  backed  then  to  northwest  and  west  and  veering  to  north,  being  light 
and  fresh  but  very  variable.  Dense  fog  prevailed  throughout,  the  remainder  of  the 
day.    Total  amount  of  rain-fall,  .47  inch. 

May  16. — Very  foggy  weather,  with  fresh  variable  north  and  northwest  wind,  until 
7.33  a.  m. ;  wind  veering  to  northeast,  backing  again .  to  northwest  and  west,  and 
moderating  to  gentle  durilig  the  forenoon.  Generally  fair  weather,  with  light  fog  in 
the  valley  during  the  forenoon.  At  9  a.  m.  well-defined  cumulus  clouds  were  visible 
far  below  this  station.  Cloudy  weather  with  variable  westerly  and  northerly  winds 
during  the  afternoon  and  earlier  part  of  the  night.  Fair  weather,  and  for  a  short  time 
perfectly  clear  weather,  (at  10.39  p.  m.,)  until  midnight. 

May  17.— Fair  weather,  with  brisk  bat  variable  northwest  and  west  winds,  in  the 
early  morning.  Wind  moderated  to  gentle  and  fresh  during  the  day,  and  after  backing 
in  succession  to  southwest,  south,  and  southeast,  continued  so  until  midnight.  Fair 
weather  with  rising  temperature  continued  until  after  8  p.  m.  The  lower  atmosphere 
during  the  whole  time  very  hazy.    Cloudy  until  nearly  midnight;  fair  at  midnight. 

May  18. — Foggy  and  cloudy  weather,  with  fresh  and  brisk  steady  southeast  wind, 
until  6.27  a.  ra.,  when  the  wind  veered  to  the  west  and  moderating  in  force.  Cloudy 
weather  during  the  forenoon  and  afternoon.  Toward  night  the  wind  backed  to  south 
and  southwest  and  increased  to  brisk.  A  light  rain  fell  for  a  short  time  at  6.15  p.  m. 
Foggy  during  the  remainder  of  the  day.    Tot-al  amount  of  rain-fall,  .01  inch. 

May  19. — Foggy  aud  cloudy  weather,  with  brisk  and  high  variable  southwest  wind, 
in  the  morning.  The  wind  moderated  in  violence  after  veering  to  west,  toward  noon. 
Cloudy  during  the  forenoon  aud  afternoon,  with  wind  backing  to  southwest  and 
increasing  to  brisk.  A  distant  thunder-storm  passed  east  of  this  station  at  1.15  p.  m., 
moving  from  the  southwest  to  the  northeast.  A  light  rain  commenced  to  fall  at  1.34 
p.  m.,  which  was  fior  12  minutes  accompanied  by  hail  of  considerable  size,  and  contin- 
ued until  2.32  p.  m.  Cloudy  and  threatening  during  the  eveniug.  Fair  at  midnight. 
Brilliant  beat-lightning  during  the  last  three  hours  of  the  day,  at  first  west  and  after- 
ward north  and  northeast  of  this  station,  illumiuating  sometimes  the  entire  heavens. 
Total  amount  of  rain-fall,  .30  inch. 

May  20. — Fair  weather,  with  high  southwest  wind  in  the  earlier  part  of  the  day. 
Heat-lightning  continued  on  the  southwest  horizon.  Foggy,  with  fresh  west  winds, 
until  8.40  a.  m.  Fair  and  cloudy,  with  gentle  but  steady  northwest  wind,  until  noon. 
A  phenomenon  of  peculiar  nature  occurred  here  during  the  latter  part  of  the  forenoon. 
The  range  of  mountains  of  which  Mount  Mitchell  is  a  part,  divided  the  lower  part  of  the 
atmosiihere  in  two  distinct  halves.  On  the  western  side  of  this  range  the  atmosphere 
was  filled  with  haee,  while  the  eastern  side  was  foggy,  and  this  &g  was  at  times  of 
considerable  density.  The  line  where  fog  and  haze  met  was  remarkably  well  defined 
and  seemed  to  be  unchangeable  until  shortly  after  1  p.m.,  when  a  pretty  dense  fog  filled 
the  entire  atmosphere.  Foggy  weather  and  light  rain  during  the  afternoon,  with  vari- 
able gentle  and  fresh  easterly  winds.  A  thunder-storm  with  heavy  rain  passed  over 
this  station  at  4.20  p.  m.,  moving  from  south  to  north.  Cloudy  and  rainy  weather, 
with  brisk  southeast  wind,  until  midnight.    Total  amount  of  rain-fall.  .56  inch. 

May  21. — Foggy  weather  in  the  earlier  morning,  with  brisk  but  variable  southeast  to 
east  winds.  Light  rain  commenced  at  2.18  a.  m.,  and  ended  at  6.45  a.  m.  Foggy  until 
9.52  a.  m.,  when  again  it  commenced  to  rain,  ending  at  10.24  a.  m.  Heavy  rain  from 
12.20  p.  m.  until  1.25  p.  m.  Wind  veering  to  southwest,  and  increasing  to  brisk, 
after  being  fresh  and  gentle,  at  4.30  p.  m.  Dense  fog  filled  the  atmosphere,  and  a  light, 
drizzling  rain  fell  at  3.10  p.  m.,  and  continued  until  9.28  p.  m.    Temperature  rather 
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*]ow  for  the  season,  and  varying  but  little  during  the  entire  day.    Cloudy  and  foggy 
until  midnight.    Total  amount  of  rain-fall,  .85  inch. 

May  22. — Light  rain  at  12.23  a.  ra.  until  1.45  a.  m.,  with  brisk  variable  southweet 
and  west  winds.  Foggy  weather  until  5.40  a.  m.^  when  it  commenced  to  rain,  and  con- 
tinued until  7.01  a.  m.  A  distant  thunder-storm  passed  south  of  this  station  at  4  a.  m., 
wind  veering  to  west  and  northwest  during  the  forenoon,  moderating  to  gentle  and 
fresh,  with  cloudy  weather,  which  became  fair  during  the  afternoon.  At  6.5S  p.  m.  the 
wind  veered  to  northeast,  and  weather  continued  fair.  Toward  midnight  the  weather 
was  clear.  Temperature  rising  slowly,  but  steadily.  Total  amount  of  rain-fall,  .21 
inch. 

May  23.— Fair  weather  with  variable  fresh  and  brisk  westerly  winds.  From  5  a.  m. 
until  8  a.  m.  foggy.  Light  raiu  commenced  at  8.32  a.  m.,  and  ended  8.50  a.  m.  Fair 
weather  with  fresh  and  brisk  north  and  northwest  wind  until  midnight.  During  the 
latter  part  of  the  forenoon  well-defined  cumulus  clouds  were  at  a  considerable  distance 
below  this  station.  Brilliant  heat-lightning  during  the  evening  continued  until  mid- 
night, first  on  the  eastern  and  southern  horizon,  afterward  pn  the  southern  and  western 
horizon,  and,  finally,  on  the  western  horizon  only.  Temperature  rising  slowly  through- 
out the  day.    Total  amount  of  rain-fall,  .05  inch. 

May  24.— Foggy  at  the  beginning  of  the  day,  with  brisk  westerly  winds.  Cloudy 
and  fair  weather  with  fresh  west  and  northwest  winds  until  3.45  p.  m.,  from  which 
time  the  weather  continued  fair  until  midnight.  The  wind,  after  veering  to  north  and 
northeast,  and  increasing  to  very  brisk,  and  moderating  only  a  few  hours  before  mid- 
night, very  variable  during  the  entire  day.  Heat-lightning  of  short  duration  at  9  p. 
m.  ou  western  horizon. 

May  25.— Fair  weather,  with  brisk  and  fresh  northeast  and  east  winds,  until  10.40  a. 
m.,  when  the  whole  sky  was  covered  with  heavy  cumulus  clouds.  A  thunder-storm 
with  heavy  rain  and  hail,  the  size  of  which  was  fully  equal  and  for  a  few  minutes  ex- 
ceeded that  of  the  largest  kind  of  buckshot  during  the  time  of  its  fall,  (20  minutes,) 
passed  over  this  station  at  11.40  a.  m.,  moving  from  southeast  toward  northwest. 
During  its  passage  the  wind  had  every  possible  direction,  veering  and  backing  to  and 
from  every  point  in  the  compass  in  rapid  succession  until  at  12.40  p.  m.  the  wind  veered 
to  east  again,  by  which  time  the  storm  had  passed.  Cloudy  weather  with  very  vari- 
able but  fresh  and  light  northeast  and  southeast  winds  during  the  afternoon.  Distant 
thunder-storms  in  southwest  and  east,  the  former  moving  from  northwest  to  southeast, 
the  latter  from  northeast  to  southwest  at  4  p.  m.,  and  at  5  p.  m.  thunder-storms  in  south- 
west and  west  direction  of  this  station.  Fair  weather  from  9.10  p.  m.  until  11.25  p.  m., 
when  a  dense  fog  filled  the  atmosphere.  Temperature  declining.  Total  amount  of 
rain-fall,  .47  inch. 

May  26. — Foggy  weather,  with  steady,  fresh  and  brisk  southeast  wind  in  the  early 
morning,  until  7.25  a.  m.,  when  a  heavy  rain  with  fresh  southwest  wind  commenced  to 
fall,  ending  at  9.10  a.  m.  Cloudy  and  foggy  weather  with  wind  backing  and  veering 
from  southwest  to  southeast  until  noon,  when  in  short  succession  two  thunder-storms 
passed  this  station,  both  moving  from  southwest  to  northeast.  Cloudy  and  foggy 
weather  until  the  close  of  the  day  with  fresh  and  brisk  southerly  and  easterly  winds. 
During  the  afternoon  a  distant  thunder-storm  passed  north,  and  shortly  afterwards 
another  southwest  of  this  station,  both  moving  in  a  direction  from  southeast  toward 
northwest.  Between  the  hours  of  3  p.  m.  and  4.30  p.  m.,  heavy  and  w^ll-defined  cnmnlns 
clouds  were  in  the  valleys  east  and  southwest  of  this  station,  nearly  500  feet  below  the 
summit  of  Mount  Mitchell.  Temperature  slightly  rising.  Total  amount  of  rain-fall, 
.42  inch. 

May  27.— Foggy  weather,  with  variable  and  brisk  southweet  wind,  until  4.30  a.  m. 
Fair,  with  brisk  westerly  winds,  which  toward  noon  moderated  to  gentle,  during  the  • 
eutire  forenoon.  During  this  time  heavy  cumulus  clouds  were  filling  the  vallevs  below 
this  station,  varying  from  200  to  500  feet  below.  A  heavy  thunder-storm  advancing 
from  the  southwest  to  the  northeast  passed  with  heavy  rain  and  venr  large  hail  (the 
latter  continued  to  fall  for  five  minutes)  over  this  station.  The  wind's  force  increased 
after  the  passage  of  this  storm  from  gentle  to  high,  moderating  only  for  a  brief  period 
at  midnight  to  brisk.  Weather  cloudy  in  the  evening  and  fair  untU  midnight.  Tem- 
perature slightly  falling.    Total  amount  of  rain-fall,  .52  inch. 

May  28.— Clear  weather,  with  very  brisk  southwest  wind,  until  a  few  minutes  after 
2  a.  m.,  when  the  sky  became  overcast  with  cumulus  clouds.  Light  rain  soon  began  to 
fall  from  3.30  a.  m.  until  4.45  a.  m.  The  wind,  after  veering  to  we.^t,  and  shortly  after- 
ward to  northwest,  moderated  to  fresh.  Fair  weather  until  noon.  Small  cumulus 
clouds  in  the  valleys  below  this  station  during  the  greater  part  of  the  morning  and 
forenoon.  Cloudy  weather,  which,  for  only  two  short  hours,  from  8.16  p.  ra.  to  10  p.  m., 
was  cleared  tvfair,  prevailed  until  midnight.  Westerly  and  northwesterly  winds,  fresh 
and  gentle,  steady  in  the  fore  part  of  the  afternoon,  and  variable  until  midnight.  A 
light  rain-shower  passed  over  this  station  from  5.40  p.  m.  until  5.55  p.  m ;  temperatote 
slightly  increasing.    Total  amount  of  rain-fall,  .04  inch. 

May  29.— Cloudy  weather  with  fresh  northwest  wind  at  the  beginning  of  the  dAJ* 
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At  1.55  a.  ID.  light  rain  coramenced  to  fall,  and  continued  until  10.15  a.  m.  After  the 
rain  bad  changed  fi'oin  light  to  heavy,  by  8  a.  m.,  the  wind,  very  variable,  backed  from 
northwest  to  southwest,  veered  to  southeast,  and  backed  again  to  west  during  the  fore- 
noon, and  iucreaeed  at  9  a.  m.  to  brisk,  but  moderated  at  noon  to  fresh ;  eloudy  weather, 
with  very  variable  westerly  winds,  during  the  afternoon  and  evening.  From  2.55  until 
3.10  a  light  rain-fall.  Heavy  cumulus  clouds  in  the  valleys  east  anu  south  of  this  sta- 
tion, whose  upper  limits  sometimes  on  a  level  with  this  station,  sometimes  a  trifle  higher, 
and  sometimes  as  much  as  200  feet  below  this  station.  Foggy  weather,  with  fresh  but 
st^^y  southwest  wind,  until  shortly  before  midnight,  when  the  fog  disappeared  and 
the  weather  became  cloudy ;  temperature  slightly  falling.  Total  amount  of  rain-fall, 
1.21  inch. 

May  30. — Cloudy  and  ioggj  weather  from  beginning  of  the  day  until  noon,  with  fresh 
and  brisk  westerly  winds.  A  light  rain  fell  from  2.25  a.  m.  uutil  2.40  a.  m.  Foggy  and 
cloudy,  with  at  first  variable  northerly  winds,  which,  by  5  p.  m.,  became  a  steady  north- 
east wind  until  midnight.  Heavy  thunder-storms  passed  at  noon  north  and  west  of 
this  station,  and  in  the  earlier  part  of  the  afternoon  northeast  of  this  station.  Heavy 
and  afterward  light  rain  from  3.20  p.  m.  uutil  5.20  p.  m.  At  midnight  the  weather  was 
fair ;  temperature  falling.    Total  amount  of  rain-fall,  .36  inch. 

May  31. — Foggy  weather,  with  fresh  and  brisk  northeast  wind,  which,  until  shortly 
after  7  p.  m.,  was  steady  and  variable  until  midnight.  Light  rain  from  6.40  a.  ni  until 
8.45  a.  m.  The  dense  fog  which  prevailed  on  this  station  throughout  the  entire  day 
disappeared  for  only  a  few  minutes  at  1  p.  m.  Temperature  very  low  for  the  season. 
Total  amount  of  rain-fall,  .17  inch. 

MONTHLY  SUMMARY. 

Mean  temperature  from  May  II  to  May  31 49^.3 

Rain-falUrom  May  10,  6  p.  m.,  to  May  31 6.81  in. 

Number  of  rainy  days  from  May  10,  6  p.  m.,  to  May  31 17 

Prevailing  winds  from  May  10,  6  p.  m.,  to  May  31 N.  and  W. 

Number  of  miles  traveled  from  May  10,  6  p.  m.,  to  May  31 6,508 

The  cabin  is  built  immediately  on  the  peak,  which  is  a  flat,  rugged  place,  about  80 
feet  long  and  40  wide.  It  stands  exactly  north  and  south;  is  16  by  14  feet;  has  a 
window  in  each  end,  and  the  door  is  on  the  west  side,  the  chimney  on  the  east.  The 
thermometer  and  hy g  rometer  are  in  a  shel  ter  built  over  the  north  window.  The  barom- 
eter hangs  on  the  east  side  of  the  window,  next  to  which  stands  the  self-registering 
attachment  to  the  anemometer.  The  anemometer  is  placed  on  the  north  end  of  the 
roof,  and  a  few  feet  from  it  is  placed  the  vane.  The  rain-gauge  is  placed  on  the  ground 
to  the  southwest  of  the  cabih  some  40  feet,  and  has  a  full  exposure.  Instruments  all  in 
good  condition. 

Respectfully  submitted. 

W.  E.  SMITH, 
Obaerver-Sergeant  Signal-Service,  U,  S,  A. 


D. 
Journal  dbatractfram  June  1  to  June  30, 1873. 

MOUNT  BilTCHELL,  NORTH  CAROLINA. 

June  1,  1873.— Foggy  weather,  with  variable  brisk  east  wind  at  the  beginning  of  the 
da^  Fair  weather,  with  steady  northeast  wind,  which,  until  6  p.  m.,  was  light  and 
gentle,  and  afterward'became  brisk,  until  midnight.  Cloudy,  foggy,  and  fair  weather 
until  midnight.  Temperature  rising.  Between  6  p.  m.  and  8  p.  m.  the  thermometer  fell 
considerably,  but  rose  slowly  until  midnight. 

June  2. — Fair  and  clear  weather,  with  variable  brisk  east  wind  at  the  beginning  of 
the  day.  From  4  a.  m.  the  wind  moderated  to  fVesh,  and  continued  so  until  shortly 
after  7  p.  m.,  with  partly  fail*  and  foggy  weather  and  increasing  temperature.  Toward 
night  the  fog  became  more  dense,  and  light  only  for  a  brief  time,  at  10  p.  m,  with  wind 
increasing  to  brisk  and  veering  to  northeast,  but  backing  toward  midnight  to  south- 
east, byjwhich  time  its  force  moderated  to  fresh.  Light  rain  commenced  to  fall  from 
11.15  p.  m.,  lasting  until  midnight.    Total  amount  of  rain-fall  during  the  day,  .04  inch. 

June  3. — Light  rain  continu^  until  1.43  a.  m.  Fog^y  weather,  with  verv  variable 
easterly  winds,  which,  until  3  p.  m.,  were  fresh,  increasmg  to  brisk  until  after  9  p.  m., 
when  they  moderated  to  fresh  again,  throughout  the  day.  Heavy  rain  commenced  at 
9.15  p.  UL,  becoming  light  at  40.^  p.  m.,  but  heavy  again  until  midnight.    The  wind 


Digitized 


by  Google 


776  REPORT  OF  THE  SECRETARY  OP  WAR. 

became,  by  7  p.  m.,  a  steady  east  one,  and  continned  so  until  the  close  of  the  daj 
Temperature  falling.    Total  amount  of  rain-fall  during  the  day,  .53  inch. 

June  4. — Rainy  weather,  with  variable  fresh  and  brisk  south  and  southwest  wincU 
continued  until  5.10  a.  in.,  the  rain  being  partly  heavy,  partly  light.  Foggy  and  cload 
weather,  with  fresh  southwest  wind,  which  during  this  time  was  steady  until  noox 
interrupted  only  for  25  minutes  by  light  rain  at  1  l.tiO  a.  m.  Foggy  and  cloudy  weathei 
with  variable  fresh  southerly  and  westerly  winds,  until  3.10  p.  m.,  when  a  light  rai] 
fell  until  4.30  p.  m.,  during  the  afternoon.  Fair  weather  from  6.40  p.  m.  to  8.ti5  p.  m 
with  variable  brisk  westerly  winds.  Foggy  until  midnight.  Heat-lightning  on  wee 
and  northwest  horizon  at  8  p.  m.  Temperature  slightly  increasing.  Total  amount  c 
rain-fall  during  the  day  .60  inch. 

June  5.— A  very  dense  fog,  with  very  brisk  westerly  winds  and  interrupted  only  odc 
by  a  light  rain-shower  at  2.15  a.  m.,  prevailed  on  this  station  until  noon.  Foggy  am 
rainy  weather  until  midnight.  A  very  heavy  rain,  the  heaviest  experienced  so  far  a 
this  place,  fell  from  6.08  p.  m.  until  7.05  p.m.,  the  depth  of  which  amounted  to  .4 
inch.  Wind  contmned  variable  and  brisk,  westerly ;  temperature  falling.  Tola 
amount  of  rain-fall  during  the  day,  .83  inch. 

June  6.— Rainy  weather  continued,  with  brisk  and  fresh  variable  north  west  and  wes 
winds,  until  12.00  p.  m. ;  foggy  weather,  with  variable  northwest  and  north  wind,  unti 
midnight,  by  which  time  the  wind's  force  had  greatly  moderated.  A  light  rain-showe 
in  the  afternoon  from  4.22  p.  m.  until  4.48  p.  m. ;  temperature  still  falling.  Tota 
amount  of  rain-fall  during  the  day,  .48  inch. 

June  7. — Fair  weather,  with  fresh  north  wind,  in  the  early  morning.  The  wind  beinj 
vaiiable  backed  shortly  after  2  a.  m.  to  northwest.  As  soon  as  the  wind  backed,  th( 
atmosphere  was  filled  with  fog,  at  first  somewhat  pretty  dense,  afterward  light,  aD< 
lasted  so  until  5.20  a.  m.  when  the  weather  became  fair.  Shortly  before  noon  and  fo 
three  hours  in  the  afternoon  the  weather  was  cloudy,  but  continued  fair  from  3.10  p 
m.  until  midnight.  The  variable  north  and  northwest  wind  moderated  in  force  greatly 
being  gentle  from  10  p.  m.  and  backing  to  south  and  southwest  by  midnight.  Tern 
perature  slowly  rising. 

June  8. — Fair  weather,  with  gentle  but  variable  southeast  wind,  until  3.30  a.  m.,  whei 
the  weather  became  clear  and  remained  so  for  a  little  more  than  two  hours.  Gener 
ally  fair  until  9.20  a  m.,  with  gentle  and  light  southeast  and  east  winds.  By  9.20  a 
m.  the  wind  veered  to  south  and  toward  noon  to  southwest  and  the  sky  became  cov 
ered  with  heavy  cumulus  clouds  moving  from  the  west.  The  weather  continued  clond^ 
until  2.45.  p.  m.,  and  then  became  foggy,  remaining  so  until  midnight.  At  2.45  p.  m 
the  wind  backed  suddenly  to  the  east,  increasing  at  the  same  time  from  fresh  to  brisk 
The  temperature  which,  until  2.45  p.  m.  waa  steadily  but  slowly  increasing,  fell  rathei 
rapidly  until  the  close  of  the  day.  Light  rain-shower  from  8.10  p.  m.  to  8.40  p.  m.  i 
drizzling  rain  commenced  at  11.25  p.  m.  and  lasted  until  midnight.  Total  amount  o 
rain-fall  during  the  day,  .05  inch. 

June  9.— The  light,  drizzling  rain  continued  until  1.41  a  m.,  the  wind  being  varia 
ble,  brisk  east  wind,  moderated  at  4.30  a.  m.  to  fresh,  and  veered  to  south.  Thermom 
eter  continued  to  fall  untA  after  4  a.  m.  Weather  foggy  until  after  5  p.  m.  The  wind 
after  veering  to  southwest  by  7  a  m.  and  to  west  at  9.45  a.  m.,  became  light.  At  ^ 
p.  m.  the  wind  veered  to  northwest  and  a  calm  ensued  from  a  little  before  7  p.  ni.  nnti 
shortly  After  8  p.  m.  Afterward  a  gentle  northwest  wind  sprung  up,  backing  shortly 
towestlhid  southwest,  and  increasing  to  fresh  by  midnight  Cloudy  weather  fron 
5.25  p.  m.  until  11.40  p.  m.,  when  a  pretty  dense  fog  enveloped  this  peak.  The  temper 
ature,  which  had  been  slowly  rising  during  the  day,  fell  again  toward  midnight.  Tota 
amount  of  rain-fall  during  the  day  .09  inco. 

June  10. — Cloudy  weather,  with  light  and  gentle  variable  and  steady  southwest  wiD< 
and  very  slowly  rising  temperature,  until  noon.  Light  rain-showers  fr^m  8.05  a.  m 
until  8.40  a.  m.  and  from  10.50  a  m.  until  10.55  a  m.  Cloudy  weather,  interrupted  foi 
a  short  time  by  a  dense  fog  at  3  p.  m.  and  fair  weather  from  4.40  p.  m.,  until  7.10  p.  m. 
prevailed  throughout  the  remainder  of  the  day.  Light  rain  from  12.25  p.  m.  until42.4^ 
p.  m.  The  wind  increased  shortly  after  noon  to  fresh  and  brisk,  and  after  9  p.  m.  to  high 
and  remained  so;  a  variable  southwest  wind  until  midnight.  The  temperature,  whicl 
until  2  p.  m.  was  rising,  began  to  fall  rapidly  until  8  p.  m.,  continuing  steady,  but  lo¥ 
for  the  season,  until  the  close  of  the  day.  Total  amount  of  rain-fall  during  the  day 
.08  inch. 

June  11. — The  high  variable  southwest  wind  of  the  previous  day  continned  nnti 
after  1  a  m.,  when  it  moderated  to  brisk  and  veered  to  west  by  4.20  a  m.  Cloud] 
weather,  until  after  3  a.  m.,  interrupted,  from  1.25  a.  m.  to  1.38  a  m.,  by  light  rain.  Fogg 
from  aft43r  3  am.  until  4.07  a  m.,  when  a  light  rain  commenced  to  fall,  ending  at  Si 
am.  Foggy  weather  afterward,  until  11.35  a  m.,  when  again  a  light  rain  commenced' 
by  this  time  the  brisk  west  wind  had  backed  to  southwest,  and  moderated  to  fresh,  re 
roaining  so  until  6  p.  m.,  but  veering  to  west  at  2.40  p.  m.,  at  the  exact  time  the  rail 
ceased,  and,  toward  5  p.  m.,  to  northwest,  and  backing  shortly  before  6  p.  m.  to  south 
west.    Foggy  weather,  with  brisk  southwest  and  west  wind  until  7.35  p.  m.,  when  i 


Digitized 


by  Google    , 


CHIEF   SIGNAL-OFFICER.  777 

gbt  drizzling;  rain  commeDced  to  fall,  Dot  ceasing  at  midnight.  At  midnight  the  wind 
ad  veered  to  west,  and  moderated  to  fresh.  Temperature  low  for  the  season.  Total 
mount  of  rain-fall  during  the  day,  .61  inch.' 

June  12. — The  drizzling  rain  of  tie  previous  day  ended  at  12.40  a.  m.  The  weather 
[leu  became  foggy,  and  continued  so  until  noon,  with  the  exception  of  a  light  rain 
rom  4.05  a.  m.  until  4.25  a.  m.,  and  a  very  light  fog  at  11  a.  m.,  disclosing  the  sky  cov- 
red  with  cumulus  clouds.  The  wind  contiuued  to  be  a  very  variable  westerly  wind, 
lostly  fresh,  until  9.45  a.  m.,  when  it  veered  to  northeast,  and,  after  blowing  from  this 
oint  for  about  two  hours,  veered  suddenly  to  the  south,  but  backed  by  1  p.  m.  again  to 
ortheast;  at  4.20  p.  ra.  the  wind  veered  to  east,  and  continued  a  fresh  variable  east  wind 
ntil  midnight.  During  the  afternoon  the  weather  was  at  first  cloudy,  afterward 
oggy ;  and,  by  4.18  p.  m.,  rainy,  and  continued  so  until  midnight.  Temperature  low 
nd  slightly  falling  toward  night.    Total  amount  of  rain-fall  during  the  day,  .55  inch. 

June  13. — The  weather  was,  after  the  drizzling  rain  ended  at  12.10  a.  m.,  foggy  until 
.25  a.  m.,  when  the  somewhat  dense  fog  disappeared,  leaving  a  very  light  fog  only,  and 
iisclosing  the  sky  partly  covered  with  cumulus  clouds.  By  7  a.  m.  the  fog  became 
lenser,  and,  hiding  everything  from  view,  remained  so  until  the  close  of  the  day,  dis- 
losing  only  ouce,  at.  6  p.  m.,duringthe  entire  time  a  great  part  of  the  sky.  Toward 
aiduight  the  fog  wa«  very  dense.  The  wiud,  during  the  entire  day,  was  very  variable, 
["he  fresh  northeast  wind,  after  moderating  iu  force,  backed,  at  4.15  a.  m.,to  west,  and, 
aoderating  to  light,  veered,  at  7  a.  m.,  again  to  northeast,  but  backed,  by  8  a.  m.,  to 
lorth  ;  by  11  a.ui.,  to  northwest,  and,  before  noon,  to  west,  after  which  time  it  veered 
o  northwest,  and  continued,  until  5.40  p.  m.,  when,  after  increasing  to  gentle,  the  wind 
racked  to  southwest,  and,  increasing  still  more  to  fresh,  backed,  shortly  after  9  p.  m.,  to 
ast,  remaiuing  so  until  midnight.    Temperature  slightly  increasing. 

June  14. — Foggy  weather,  with  fresh  southeast  wind,  from  the  beginning  of  the  day 
intil  1.35  a.  m.,  when  the  wind  veered  to  southwest  and  a  light  rain  began  to  fall,  end- 
ng  at  2.40  a.  m.,  from  which  time  the  weather  continued  foggy  until  11.15  a.  ra.  The 
6g  toward  noon  became  very  dense.  The  variable  southwest  wind  Increasing  in  the 
iarly  morning  to  brisk,  but  moderating  by  7  a.  m.  to  fresh,  backed  soon  to  south,  and 
ihortly  afterward  to  southeast^  At  11.15  a.  m.  a  heavy  rain  commenced  and  continued, 
>artly  heavy,  partlj^  light  rain,  until  6.15  p.  m.  At  the  same  time  the  rain  commenced 
lO  fall  the  wiud  backed  to  east,  but  veered  to  southeast  and  southwest  in  short  suc- 
«8sion,  and  backed  again  to  east  by  4.30  p.  m.  At  ten  minntes  before  6  p.  m.  the  wind 
reered  to  southwest,  and  at  9.15  p.  m.  to  west,  remaining  so.  A  very  variable  fresh 
md  gentle  wind  until  midnight.  After  the  rain  ceased  to  fall  the  fog  cleared  for  a 
(hort  space  of  time,  disclosing  the  sky,  covered  with  cumulus  clouds,  and  the  valleys 
lorrounding  this  peak  filled  with  heavy  cumulus  clouds,  whose  upper  limits  were 
apparently  from  500  to  800  feet  below  this  station.  Partly  foggy  and  fair  weather 
mtil  midni[][ht.  Temperature  slightly  diminishing.  Total  amount  of  rain-fall  during 
ihe  day,  .89  mch. 

June  15. — Fair  and  foggy  weather,  with  brisk  and  variable  northwest  wind,  until 
lOon,  by  which  time  the  wind's  force  had  moderated  to  fresh.  At  1  p.  m.  the  fog  grad- 
lally  disappeared,  disclosing  the  sky,  covered  with  heavy  cumulus  clouds.  The 
weather  became  cloudjr,  and  continued  so  until  nearly  7  p.  m.,  when  it  cleared  to  fair, 
ind  contiuued  so  until  midnight.  The  variable  fresh  northwest  wind  became  at  the 
lame  time  a  steady  northwest  wiud,  and  moderated  to  gentle  by  midnight.  Temper- 
liuTe  slightly  increasing. 

June  lt>. — uenerally  fair  weather  with  variable  fresh  westerly  winds,  which  at  3.40 
I.  m  veered  to  northeast,  but  backed  to  northwest  again,  after  moderating  to  gentle 
wd  light,  at  10.25  a.  m.  At  the  same  time  the  weather  became  cloudy,  and  continued 
K)  until  midnight,  only  once,  at  6  p.  m.,  clearing  to  fair  for  a  few  minutes.  The  wind 
i>ein^  mostly  light  and  gentle  was  a  variable  westerly,  when  at  8  p.  m.  it  became  a 
iieady  west  wiud,  and  after  veering  at  10.30  p.  m.  to  northwest,  a  steady  northwest 
B^ind,  remaining  so  until  the  close  of  the  day.  The  temperature  during  the  entire  day 
vroB  considerably  rising. 

June  17. — Cloudy  weather  continued  until  5.20  a.  m.,  when  it  became  fair  until  9.40 
EL  m.,  by  which  time  the  sky  again  was  covered  with  cumulus  clouds,  continuing  so 
until  4p.  m.  •  At  4  p.  m.  the  cumulus  clouds  greatly  disappeared,  leaving  the  weather 
fair,  but  for  two  hours  only,  when  the  sky  was  entirely  clouded  over.  At6.!iO  p.  m. 
this  peak  was  enveloped  in  fog,  remaining  so  until  midnight.  The  steady  north- 
west wind  veered  by  4  a.  m.  to  northeast,  becoming  variable,  and  after  moder- 
ating from  fresh  to  light,  veered  by  9  a.  m.  to  south,  by  11  a.  m.  to  southwest,  and  at 
Qoon  to  northwest.  Shortly  after  noon,  after  the  wind  had  veered  si  ill  farther  to  north, 
ftud  backed  again  to  northwest,  its  force  increased  to  gentle,  and  backing  to  west  in- 
[;reased  to  fresh.  At  7  p.  m.  the  wiud  had  veered  to  northwest,  but  backed  at  8.35  p. 
m.  to  southwest,  and  after  increasing  to  brisk  remained  a  variable  brisk  southwest 
Qutil  midnight.  A  distant  thunder-storui  passed  at  12. 10  p.  m.  southeast  of  this  station, 
Dooving  from  southwest  to  northeast.  Heat-lightning  from  8  p.  m.  until  10  p.  m.  north- 
east orthis  station,  and  apparently  very  close  by.    Temperature  rising. 
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June  18.— Foggy  weather  at  the  begioDing  of  the  day,  which,  after  the  fog  had  dL 
appeared.  Dearly,  at  1.20  a.  m.,  became  fair,  and  continued  so  until  shortly  after  3  a.  m 
when  the  weather  became,  for  about  30  minutes,  cloudy,  and  foggy  afterwards.  B 
9.15  a.  m.  the  fog  disappeared,  leaving  the  weather  fair,  but  for  a  short  time  only,  bi 
coming  at  2  p.  m.  cloudy  and  threatening.  Light  rain  began  to  fall  from  2.15  ] 
m.  until  4.25  p.  m.,  after  which  time  the  weather  was  generally  foggy  until  niidnigh 
with  the  exception  of  only  a  short  time,  at  6  p.  m.,  when  it  was  cloudy.  Variable  bris 
and  fresh  westerly  winds  prevailed  during  the  entire  day.  A  heavy  tbunder-ston 
passed  southwest  of  this  station,  moving  from  west  to  east,  at  2  p.  m.  Temperatui 
slightly  falling.    Total  amount  of  rain-^U  during  the  day,  .14  inch. 

June  19. — Foggy  weather,  with  variable  brisk  northwest  and  west  winds,  until  10.4 
a.  m.,  when,  after  the  weather  was  for  not  fully  one  hour  fair,  it  became  cloudy,  an 
continued  so  until  2.15  p.  m.  At  this  time  light  rain  began  to  fall,  ending  at  2.45  ] 
m.  The  wind  had  by  this  time  moderated  to  fresh,  and  was  a  variable  west  wim 
Foggy  and  rainy  weather  until  midnight.  The  wind  at  7.45  p.  m.  increased  to  bria 
and  high,  being  a  variable  northwest  and  west  wind,  and  continued  so  until  midnigh 
At  2  p.  m.  a  heavy  thunder-storm  passed  southwest  of  this  station,  moving  from  wei 
to  east.    Temperature  steady.    Total  amount  of  rain-faU  during  the  day,  .15  inch. 

jMwe20.— Light  rain  and  foggy,  with  brisk  and  high  west  winos,  until  4.18  a.  m.,  wh« 
the  rain  ended.  Foggy  weather,  with  variable  brisk  west  wind,  until  8.10  a.  m.,  whc 
the  wind  veered  to  uorthwest,  but  backed  shortly  afterward  to  west,  and  a  heavy  rai 
began  to  fall,  ending  at  1.15  p.  m.  The  weather  then  became  foggy  and  remained  i 
until  midnight,  with  the  exception  of  the  time  from  3.15  p.  m.  to  3..')0  p.  m.,  when 
light  rain  fell.  The  wind  continued  to  be  a  variable  west  wind  until  8.25  p.  m.,  vec 
ing  then  to  northwest,  and,  moderating  slightly  in  force,  remained  so  until  midnigli 
Temperature  nearly  uniform  throughout  the  entire  day.  Total  amount  of  raio-fs 
during  the  day,  1.50  inch ;  the  heaviest  fall  during  twenty-four  hours  so  far  recorde 

June  21. — Foggy  weather,  with  brisk  variable  northwest  wind,  prevailed  until  G.i 
a.  m.  The  fog  now  disappeared,  and  the  weather  became  fair,  remaining  so  until  1.! 
p.  m.,  when  the  sky  became  overcast  with  cumulus  clouds,  which  a|raiu  clearoil  aw] 
at  6.45  p.  m.  Fair  weather  from  6.45  p.  m.  until  midnight.  At  8.15  a.  m.  the  variab 
northwest  wind  veered  to  northeast  and  moderated  to  fresh,  bnt*backed  by  10  a.  i 
to  north,  and  having  become  a  gentle  wind,  continued  a  variable  northerly  to  we€ 
eriy  wind  until  8.10  p.  m.,  when,  after  increasing  to  fresh,  the  wind  was  a  variab 
southwest  wind,  remaining  so  until  midnight.  Heat-lightning  on  southern  horizon  i 
10  p.  m.    Temperature  slightly  rising. 

June  22.— Fair  weather,  with  firesh  variable  westerly  winds,  which  by  7  a.  m.  mode 
ated  to  light,  prevailed  until  9.40  a.  m.  followed  by  cloudy  weather,  which  continue 
until  5.41  p.  m.,  with  the  exception  of  the  time  from  2.30  p.  m.  to  2.55  p.  m.,  during  t1 
passage  of  a  thunder-storm  moving  from  west  to  east,  with  heavy  rain  and  a  sma 
amount  of  hail.  Light  rain  began  to  fall  at  5.41  p.  m.,  ending  at  7.14  p.  m.  Tl 
weather  then  became  clondy  until  9.18  p.  m.,  and  partly  fair  and  loggy  until  midnigh 
The  light  variable  westerly  wind  veered  at  12.10  p.  m.  to  northeast,  and  at  2.30  p.  i 
to  east,  increasin|^  in  the  mean  time  to  gentle,  and  after  backing  to  southwest  at  3.t 
p.  m.  and  increasing  to  fresh,  continued  a  variable  southwest  wind  until  midnigh 
From  2  p.  m.  until  shortly  after  4  p.  m.  this  peak  was  completely  surrounded  by  thai 
der-storms,  of  which  only  one  passed  over  it,  at  2.30  p.  m.  Heat-lightning  sonthea 
of  this  station  at  8  p.  m.  Temperature  steady.  Total  amount  of  ruin- fall  during  tl 
day,  .29  inch. 

June  23. — Foggy  weather  from  the  beginning  of  the  day  until  2.50  a.  m.,  when  t 
nearly  one  hour  the  weather  became  fair,  and  cloudy  afterwards.  At  5.48  a.  m.  tl 
weather  had  cleared  to  fair,  and  continued  so  until  after  9  a.  m.,  when  it  became  agai 
cloudy  and  threatening  at  noon.  A  heavy  rain  fell  from  12.04  p.  m.  until  12,21  p.  t 
Clondy  Weather  then  prevailed  until  5.35  p.  m.,  when  a  thunder-storm,  advancing  fro 
northeast  to  southwest,  passed  this  station,  with  heavy  and  light  rain  from  5.:J5  p,  i 
to  7.14  p.  m.  Light  rain  again  began  to  fall  at  9p.  m.,  ending  at  11.05 p.  m.,  from  wbic 
time  until  midnight  the  weather  cleared  to  fair.  Variable  fresh  westerly  winds  pr 
vailed  until  7  a.  m.,  when  they  moderated  to  gentle,  and  to  light  at  noon.  At  2.V0 
m.  the  wind  backed  to  east,  and,  after  iucreasmg  to  fresh,  veered  at  4  p.  m.  to  soutl 
west,  at  4.30  p.  m.  to  northwest,  and  at  9  p.  m.  to  northeast,  and,  after  moderating  i 
gentle  and  light,  continued  so  until  midnight.  S«'veral  thunder-storms  pa^^sf  d  by  tb 
station,  one  at  11  a.  m.  in  the  northwest,  another  at  1  p.  m.  in  the  east,  moving  fro 
south  to  north.  Two  thunder-storms  at  the  same  time  were  seen,  at  4.14  p.  m..ln  tl 
northwest  and  west.  During  the  passage  of  the  thunder-storm  over  this  station  tl 
temperature  fell  very  rapidly,  but  rose  again  slowly  toward  midnight.  Heat-ligb 
ning  in  the  northeast  at  9  p.  m.,  and  in  the  south  from  9  p.  m.  until  midnight.  Tot 
amount  of  rain-fall  during  the  day,  .41  inch. 

June  24. — ^The  day  began  with  fair  weather  until  5.40  a.  m.  Foggy,  and  shortly  ailc 
•ward  cloudy,  until  7.25  a.  m.  Fair  weather  then  continued  untilnoon.  During  tl 
afternoon,  until  6.15  p.  m.,  the  weather  was  cloudy  and  threatening;    at  3  |>.  i 
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170  distant  heavy  thonder-storras  passed  by  this  statioD.  One  thnnder-storm 
as  io  the  south,  moving  from  southwest  to  northeast:  and  the  second,  at  the  same 
me,  in  the  northeast,  moving  from  north  to  south.  A  third  distant  thunder-storm 
issed  by  at  3.25  p.  m.,  moving  from  west  to  east.    At  7  p.  m.  the  weather  had  cleared 

►  fair,  and  by  9  p.  m.  this  peak  was  shrouded  in  fog,  which  continued  until  midnight, 
he  wind  wasj  during  the  entire  day,  very  variable.  A  gentle  northeast  wind  veered, 
\,  1.15  a.  m.,  to  southwest,  and,  after  increasing  to  fresh,  continued  a  variable  northwest 
3d  west  wind  until  9.10  a.  m.,  which  by  10  a.  m.  had  veered  to  west,  and  by  11  a.  m. 

►  northeast.  From  after  11  a.  m.  until  after  4  p.  m.  a  light  northerly  wind  prevailed, 
id,  after  increasing  to  fresh,  continued  a  north  to  northwest  wind  until  midnight, 
emperature  increasing  slightly. 

June  25. —Foggy  and  fair  weather,  with  variable  fresh  and  gentle  northwest  to  north- 
ist  winds,  prevailed  until  10.40  a.  m.;  the  weather  became  cloudy  and  threaten- 
ig  at  4.14  p.  m.  At  4.20  p.  m.  a  heavy  rain  began  to  fall,  moderating  by  5  p.  m.  to 
gut,  and  euding  at  5.32  p.  m.  Light  rain  again  began  to  fall  at  6.40  p.  ui.,  with  wind 
Bering  to  east,  and  continued  until  midnigbt.  •Temperature  high  and  rising  until  2 
.  m.,  but  declined  very  rapidly  toward  night.  Total  amount  of  rain-fall  during  the 
ay,  .7d  inch. 

June  26.— Light  rain  ended  at  12.38  a.  m.  Foggy  weather  afterward  until  3.50  a.  ro., 
-ova  which  time  cloudy  weather  continued  until  b.lO  a.  m.  Foggy  weather  then  pre- 
ailed  until  9.11  p.  m.,  when  a  light  drizzling  rain  commenced  to  fall,  and  continued 
ntil  the  close  of  the  day.  Fresh,  steady,  and  variable  east  wind  prevailed  until  after 
a.  m.,  moderating  then  to  light,  and  backing  shortly  afterward  to  northwest.  By  1 
.  m.  the  wind  veered  to  north,  and  at  IJib  p.  m.  to  northeast.  After  increasing  to 
-esh  the  wind  veered,  at  4  p.  m.,  to  east^  and  increasing  to  brisk  shortly  after  6  p.  m., 
ut  moderating  to  fresh  again  after  8  p.  m.,  veered,  at  10.30  p.  m.,  to  southeast,  and 
^ntinued  so  until  midnight.  Temperature  billing.  Total  amount  of  ram-fall  during 
le  day,  .23  inch. 

Ju7te  27.— The  light  drizzling  rain  of  the  previous  day  ended  at  3.25  a.  m.  Cloudy 
'eather  afterward  until  5.15  a.  m.  At  5.15  a.  m.  a  thick  fog  surrounded  this  station, 
nd  remained  so  until  midnight,  only  diminishing  in  density  during  the  afternoon  and 
ight.  The  fresh  southeast  wind  veered  by  3  a.  m.  to  south,  and  shortly  after  to  south- 
rest,  and  after  becoming  gentle  during  the  forenoon  and  light  from  1  p.  m.  until  4.14 
.  m.,  remained,  after  increasing  to  fresh  toward  night,  a  partly  steady,  partly  variable 
)utbwe8t  wind  nntil  midnight.  Temperature  steady,  but  rather  lovr.  Total  amount 
f  rain-fall  during  the  day,  .13  inch. 

June  2ri. — Foggy  weather,  with  fresh  variable  sonthwest  wind,  which  at  7.49  a.  m. 
eered  to  west,  prevailed  until  1.25  p.  m.  The  fog  then  suddenly  disappeared,  disclos- 
3g  the  sky  covered  entirely  with  heavy  cumulus  clouds,  but  shortly  after  3  p.  m.  fog 
gain  surrounded  this  peak  and  continued  the  remainder  of  the  day,  the  time  from  6.20 
.  m.  to  8.17  p.  m.  excepted,  during  which  a  light  rain  fell.  By  1  p.  m.  the  wind  had 
loderated  to  gentle,  and  had  become  a  steady  west  wind,  but  after  increasing  to  fresh 
t  5.45  p.  m.  was  variable.  After  10  p.  m.  the  wind  veered  to  northwest  and,  modera- 
ing  to  gentle,  continued  so  until  midnight.  Temperature  slowly  rising.  Total 
mount  of  rain-fall  during  the  day,  .15  inch. 

June  29.— Foggy  and  rainy  weather  throughout  the  day,  but  rainy  chiefly  during  the 
ftemoon  and  evening.  Tbe  wind  until  2.50  p.  m.  was  a  variable,  fresh,  and  gentle 
r«8t  to  southwest  wind.  At  2.50  p.  m.  the  wind  backed  to  south,  and  shortly  before  5 
>.  m.  to  southeast,  remaining  so  until  midnight.  Temperature  rising  slowly.  Total 
mount  of  rain-fall  during  the  day,  .59  inch. 

June  30.— Foggy  and  rainy  weather,  with  falling  temperature,  continued  throughout 
he  day,  the  rain  being  partly  heavy,  partly  light  rain.  Variable  fresh  and  brisk  south- 
ast  to  east  winds  prevailed  until  noon,  when  the  wind  veered  to  southwest,  and 
liortly  afterward  to  west.  At  3.45  p.  m.  the  wind  again  veered  to  northwest  and  re- 
laiued  fresh  and  brisk  nntil  midnight.  Total  amount  of  rain-fall  duiing  to-day,  .95 
ich. 

MONTHLY  SUMMARY. 

lean  temperature  during  June,  1873 54^.1 

[ighest  observed  temperature 70^ 

lowest  observed  temperature 4P 

'otal  amount  of  rain-fall .^---  10.07  in. 

[umber  of  rainy  days 22 

'ho  urevailing  winds  were  firom N.W.  andW. 

[umber  of  miles  traveled 8,029 

Instruments  in  use  are  all  in  good  condition. 

W.  E.  SMITH, 

Obecrver. 
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Abstract  of  daily  journal  kep^on  the  aummit  of  Mount  Mitchelly  North  CaroUnayfrom  Jm 

1  to  JtUySh  1873. 

July  1. — Foggy  weather  continued,  with  brisk,  variable  westerly  wind,  until  9.40  a.  n 
when  the  fog  disappeared  and  fair  weather  ensued,  remaining  so  until  after  2  p.  m.;  clou< 
from  3  p.  m.  until  6  p.  m.  By  7  p.  m.  the  weather  was  fair  again,  and  clear  by  10  p.  u 
remaining  clear  until  midnight.  By  12  m.  the  brisk  northwesterly  wind  had  moderat 
to  fresh,  and  backed  after  5  p.  m.  to  westerly,  and  by  8  p.  m.  to  southwesterly,  incre^ 
ing  to  brisk  in  the  mean  time  and  remaining  so  until  midnight.  Temperature  risii 
during  the  day,  but  falling  toward  night. 

July  2.— Clear  weather  until  2.10  a.  m.,  when  fair  weather  followed,  and  coutinn 
until  noon  ;  clondy  until  4.30  p.  m. ;  fair  weather  then  prevailed  the  remainder  oft 
day.  Variable,  brisk  southwesterly  wind  prevailed  until  6  a.  m.  The  wind  moderat 
to  fresh  after  6  a.  m.  and  veered  to  west  and  northwest,  and  becoming  gentle,  back 
at  2.20  p.  ra.  to  southwest,  and  continued,  after  increasing  to  fresh  and  to  brisk  at  11. 
p.  m.,  until  midnight.  Three  distant  thunder-storms  passed  by  the  station,  one  at  2. 
m.,  northeast  of  the  station,  moving  ffom  east  to  west,  another  at  2.40  p.  ni.  in  the  eai 
moving  from  northeast  to  southwest,  and  the  third  at  4.05  p.  m.  in  the  north wei 
moving  from  south  to  north.    Temperature  rising  throughout  the  day. 

July  3. — Generally  fair  weather  with  steady,  high  temperature,  and  variable  nort 
westerly  t-o  southwesterly  winds,  which  in  the  earlier  part  of  the  day  were  brisk  ai 
fresh,  but  moderated  to  gentle  and  light  at  noon,  and  increased  to  fresh  toward  nig] 
prevailed  during  the  day. 

July  4. — Fair  and  foggy  weather,  with  fresh  westerly  winds,  until  noon.  The  wii 
calmed  for  a  brief  i)enod  at  noon  and  the  weather  became  clondy ;  generally  fs 
weather,  with  variable  fresh  and  brisk  westerly  winds,  untd  midnight.  Hcat-ligl 
ning  from  10.10  p.  m.  until  midnight.    Temperature  high  and  rising. 

July  5. — Foggy  at  the  beginning  of  the  day.  A  heavy  thunder-storm,  with  hea' 
rain,  passed,  with  northwesterly  wind,  increasing  to  brisk  and  rapidly-falling  temp< 
ature  over  this  station  at  from  1.35  a.  m.  to  2.20  a.  m.,  moving  from  northeast  to  scat 
west.  Generally  foggy,  with  variable  brisk  northwesterly  wind,  until  noon, 
second  thunder-storm,  with  heavv  rain  and  a  small  amount  of  lar^ge  hail,  passed  ov 
at  from  2.34  p.  m.  to  3.40  p.  m.,  advancing  from  north  to  south.  Light  rain  and  fogj 
weather,  with  variable  brisk  northerly  winds,  prevailed  until  midnight.  Tot 
amount  of  rain-fall  during  the  day,  1.07  inches.  Distantthunder-storms  passed  by  it 
station  at  2  p.  m.,  one  in  the  north  and  the  other  in  the  northwest. 

July  6.— Foggy  weather,  with  variable  brisk  northwesterly  wind,  until  9,15  ».  m 
fair  the  remainder  of  the  day.  The  wind,  after  moderating  to  fresh,  veered  at  4  p.  i 
to  north  and  at  5.40  p.  m.  to  northeast,  increasing  in  the  mean  time  to  brisk  again,  b 
moderated  to  light  toward  midnight,  after  becoming  a  steady  northeast  wiud.  Tei 
perature  rising  very  slowly. 

July  7.— Generally  fair  weather,  with  variable  light  and  gentle  northerly  wind 
until  (5.35  p.  m.  Foggy  weather,  with  wind  backing  to  southwesterly  and  increasii 
to  fresh  and  brisk,  until  midnight.    Temperature  rising  slowly. 

July  8.— Brisk  southwesterly  wind  and  dense  fog,  with  light  rain  at  6  a.  m.,  nntil 
a.  m.,  when  wind  veered  to  northwest.  Cioudy  at  noon.  Foggy  weather  prevaile 
with  brisk  and  tresh  northwesterly  wind,  until  midnight.  Temperature  falling  co 
siderably.    Total  amount  of  rain-fall  during  the  day,  .03  inch. 

July  9.— Wiud  veered  to  northeast  at  2  a.  m.,  with  fair  weather.  Heavy  cumnli 
clouds  in  the  valleys  below  from  4  a.  m.  to  6  a.  m.  At  8.20  a.  m.  the  wiud,  havii 
moderated  to  light,  veered  to  southeast,  and  calmed  entirely  at  10  a.  m.,  but  soon  ro 
again  and  backed  to  northwest,  remaining  so  nntil  2.45  p.  ro.,  when  it  veered  to  nort 
east  and  east,  increasing  in  the  mean  time  to  fresh.  Generally  cloudy  weather  fro 
8.20  a.  m.  until  7.30  p.  m.,  when  fog  settled  upon  the  mountains.  Light  rain  from  10.25 
m.  to  1 0.45  p.  m.  Temperature  rising  slowly.  Total  amount  of  rain-fall  during  ti 
day,  .02  inch. 

July  10. — Easterly  winds  with  light  rain  until  1.35  a.  m. :  shortly  after  2  a.  m.  t1 
wind  veered  to  southwest,  and  the  ibg  raised  about  3  a.  m.,  out  settled  again  at  5 
m.  and  remained  until  10  a.  m. ;  heavy  rain  at  11.45  a.  m.  Wind  veered  during  the  a 
ternoon,  with  light  showers,  from  southwest  to  south  and  to  west*  towards  niidui^l 
increasing  to  brisk.  Distant  thunder-b terms  at  5  p.  m.  in  south  and  southwest ;  bea 
lightning  in  south  and  southeast  horizon  at  10  p.  m.  Fair  weather  from  8.38  p.  m.  nnl 
midnight.  Temperature  declining  slightly.  Total  amount  of  rain-fall  during  the  di 
.50  incn. 

July  11. — Foggy  weather  with  brisk  and  steady  westerly  wind,  until  5,40  a.  m.,  wh< 
the  wind  veered  to  northwest  and  moderated  to  gentle ;  fair  weather  until  noon ;  clou<] 
weather,  with  light  northwesterly  wind,  until  6.25  p.  m. ;  a  calm  occurred  at  5  p.  m. ;  i 
6.25  p.  m.  the  wind  veered  to  northeast,  and  shortly  afterward  to  east,  increasing  to  fiml 
and  continued  with  fo<;gy  weather  until  midnight.    Temnerature  rising. 

July  12.— Foggy  and  cioudy  weather  until  3.40  a.  m. ;  uir  until  6.10  a.  m.,  when  fo 
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settled  again  ;  light  rain  from  8^0  until  10.10  a.  m. ;  steady,  brisk,  and  fresh  easterly 
-Wind  until  11.45  a.  m.,  when  wind  veered  to  southeast ;  partly  fair  aud  cloudy  weather 
until  6.30  p.  m. ;  foggy  with  variable, brisk  and  fresh  easterly  wind  until  midnight.  Tem- 
perature steady.    Total  amount  of  rain-fall  daring  the  day  .07  inch. 

July  13.— Fo^gy  weather,  with  variable,  fresh,  and  brisk  southeasterly  wind  until  8.10 
a.  m. ;  fair  until  8.40  p.  m.  At  12.20  p.  m.,  the  wind  backed  to  east,  and  continued  so 
until  midnight.  Foggy  weather  prevailed  from  8.40  p.  m.  until  midnight.  Tempera- 
ture steady. 

July  14. — Foggy,  with  fresh  southeasterly  wind  at  the  beginning  of  the  day ;  at  1.35 
a.  m.  the  wind  veered  to  sonthweet  and  the  weather  became  fair,  remaining  so  until 
9.20  a.  m. ;  cloudy  weather  with  light  showers  until  5  p.  m. ;  fair  the  remainder  of  the 
day;  light  and  gentle  variable  westerly  winds,  with  a  calm  at  1  p.  m.  until  'midnight. 
Temperature  rising.    Total  amount  of  rain-fall  during  the  day,  .14  inch. 

July  15. — Partly  fair  and  foggy  weather,  with  variable,'  fresh,  aud  brisk  northwesterly 
to  northeasterly  wind  until  9.15  a.  m. ;  cloudy  until  4.25  p.  m.,  when  a  heavy  rain  be- 
gan to  fall,  with  falling  temperature  and  wind,  which  had  somewhat  moderated,  in- 
creasing to  brisk  again.  The  rain  continued,  after  moderating^  to  lignt,  until  7.15  p.  m. ; 
fair  weather,  with  variable,  brisk,  and  fresh  northeasterly  wind,  prevailed  until  mid- 
night.   Total  amount  of  rain-fall  dnring  the  day,  .31  inch. 

July  16.— Generally  fair  and  foggy  weather,  with  variable,  brisk,  and  fresh  north- 
easterly wind,  until  noon,  by  which  time  the  wind  had  moderated  to  light.  At  12.10 
p.  ra.  the  wind  backed  to  north  west,  and  the  weather  became  cloudy,  remaining  so  until 
4.20  p.  m.  Fair  and  foggy  weather,  with  variable  light  and  gentle  northwesterly  wind, 
and  a  calm  at  7  p.  m.,  until  midnight.    Temperature  rising. 

July  17. — Fair  weather  prevailed  until  10.20  a.  m. ;  clonay  until  6  p.  m.,  from  which 
time  the  weather  continued  fair  until  midnight ;  variable  westerly  wind  until  3.40  a. 
m.  The  wind  veered  then  to  northwest,  and  became  steady,  moderating  in  force,  and 
calmed  at  4.14  p.  m.  A  second  calm  at  7  p.  m  ;  afterward  a  variable  southwest  wind 
set  in  and  continued  until  midnight,  increasing  gradually  to  brisk.    Temperature  rising. 

July  18. — Fair  weather  at  the  beginning  of  the  day,  which  by  2.15  a.  m.  became  fog- 
gy and  continued  so  until  9.40  a.  m. ;  cloudy  and  rainy  until  2.45  p.  m ;  generally  foggy 
weather  then  prevailed  u«til  midnight.  Variable,  fresh,  and  brisk  southwesterly  to 
northwesterly  winds  throughout  the  day.  A  distant  thunder-storm  passed  by  this 
station  at  1  p.  m.  in  the  west,  moving  from  south  to  north.  Temperature  falling. 
Total  amount  of  rain-fall  during  the  day,  .38  inch. 

July  19. — Generally  foggy  and  cloudy  weather,  with  fresh  and  brisk  variable  north- 
westerly and  westerly  winds  and  rapidly  falling  temperature,  during  the  entire  .day, 
with  the  exception  of  tbe  time  between  5.40  a.  m.  to  6.10  a.  m.,  and  5  p.  m.  to  5.05  p. 
m.,  when  a  light  rain  fell,  and  from  11.40  a.  m.  to  2*10  p.  m.,  durin|r  which  time  the 
weather  was  fair,  clearing  toward  midnight.  Total  amount  of  ram-fall  during  the 
day  .03  inch. 

July  20.— Generally  cloudy  weather,  with  fresh  wc^sterly  winds  and  falling  tempera- 
ture, during  the  day.  Foggy  weather  toward  midnight.  From  8  p.  m.  to  9  p.  m.  the 
wind  had  calmed  entirely. 

July  21. — Foggy  and  cloudy  weather,  with  steady,  fresh,  and  gentle  west  and  north- 
west wind,  until  3.40  p.  m.  Fair  weather  until  midnight.  At  9  p.  m.  the  wind  calmed 
and  the  sky  was  perfectly  clear.    Temperature  still  declining. 

July  22. — Variable,  gentle  southerly  winds  and  partially  cloudy  and  fair  weather 
until  10  a.  m.,  when  the  wind  backed  to  northeast  and  soon  afterward  to  southwest ; 
during  the  afternoon  the  wind  veered  to  eW  and  south,  and  at  midnight  to  southwest. 
Generally  foggy  and  cloudy  weather  until  9  p.  m.  aud  fair  until  midnight.  Tempera- 
ture rising  slowly. 

July  23. — Foggy  and  fair  weather,  with  variable  eon therly  to  westerly  winds,  until 
7.25  a.  m.,  when  the  wind  veered  to  northwest.  Generally  cloudy  and  fair  weather, 
with  occasional  calms,  until  10  p.  m.,  when  the  weather  became  perfectly  clear.  Tem- 
perature rising. 

July  24. — Clear  weather  until  3.30  a.  m. ;  fair  and  foggy,  with  steady,  gentle  north- 
west wind  until  8  a.  m.,  when  the  wind. veered  to  northeast,  and  finally  to  southwest. 
Cloudy  and  foggy  weather,  with  occasional  calms,  until  9  p.  m.,  when  the  weather 
became  fair  and  clear  by  10.39  p.  m.  At  10.14  p.  m.  the  wind  veered  to  northwest  and 
north,  and  continued  so  until  midnight.    Temperature  steady. 

July  25. — Generally  fair  and  cloudy  weather,  with  variable  and  steady  northwest  to 
southwest  winds,  until  noon.  Foggy  and  rainy  weather,  with  variable  south  and 
sonthwest  wind,  which  increased  to  brisk  by  8  p.  m.,  until  midnight.  Temperature 
slightly  falling.    Total  amouut  of  rain-fall  during  the  day,  .24  inch. 

July  26.— Foggy  and  rainy  weather,  with  variable  brisk  and  fresh  southwest  wind,^ 
until  midnight.    Temperature  slightly  rising.    Total  amount  of  rain-fall  during  the 
day,  .19  inch. 

July  27.— Foggy  and  cloudy  weather  until  10.30  a.  m.,  when  rain  began  to  fall,  and 
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GontiDQed  with  bat  little  inteirnption  until  roidnight.  Steady  and  variable  sontbweet 
wind  prevailed  during  the  day.  Three  thunder-storms  passed  during  the  day  over  this 
station  ;  the  first  with.li^ht  rain  at  1  p.  m.,  advancing  from  north  to«outh ;  the  second 
and  third  with  heavy  ram,  moving  from  south  to  north,  at  6.40  p.  m.  and  11.55  p.  m.  re- 
spectively. A  distant  thunder-storm  passed  by  in  the  east  at  6  p.  m.,  moving  from 
south  to  noi*th.  Temperature  steady.  Total  amount  of  rain-fall  during  the  day,  1.58 
inches. 

July  28.— Rainy  and  foggy  weather  until  7.45  a.  m.,  when  the  weather  became  cloudy, 
remaining  so  until  3.39  p.  m.,  when  a  heavv  rain  bej^an  to  fall,  ending  at  5.32  p.  m. 
Foggy  weather  daring  the  remainder  of  the  day.  Variable,  fresh,  and  brisk  westerly 
winds  prevailed  throughout  the  day.  Three  thunder-storms  passed  over  this  station 
during  the  day  ;  the  first,  with  heavy  rain,  at  1  a.  m.,  moving  from  south  to  north.  The 
second  and  third  thunder-storms  followed  each  other  in  short  succession  from  3.39  p.  m. 
to  5.32  p.  m.,  moving  from  southeast  to  northwest,  during  the  passage  of  which  the 
greatest  amount  of  rain  fell  so  far  here  on  record,  amounting  to  .99  inch  within  1  houi 
and  53  minutes.  Temperature  steady.  Total  amount  of  raiu-fali  during  the  day,  1.49 
inches. 

July  29. — Generally  fair  and  cloudy  weather,  with  steady  northwest  wind  and  slightly 
dimiuisiiing  temperature,  prevailed  throughout  the  day. 

July  DO. — Fair  and  foggy  weather  until  7.:55  a.  m.  Cloudy  until  after  10  a.  m.  At 
11.25  a.  m.  light  rain  began  to  fall,  and  continue^d  with  little  interruption  until  3.45  p, 
m.  Generally  foggy  and  cloudy  weather  until  11.20  p.  m.  Fair  at  midnight.  Stejidy 
northwest  wind  prevailed  until  7.20  a.  m.,  backing  then  in  short  succeshion  to  west, 
southwest,  south,  southeast,  and  finally  east,  until  noon,  and  continued  a  variable 
southerly  wind  with  increasing  force  until  midnight.  Temperature  rtning.  Total 
amount  of  rain-fall  during  the  day,  .31  inch. 

July  31. — Fair  weather  until  8.15  a.  m.  Generally  foggy  and  cloudy  weather  pre- 
vailed the  remainder  of  the  day.  Light  rain  fell  from  1.15  p.  m.  to  2.55  p.  m.  Light 
to  fresh  southerly  winds  until  6.20  p.  m.,  when  the  wind  veered  to  northwest,  and  in- 
creasing to  brisk  continued  until  midnight.  Temperature  steady.  Total  amount  oi 
rain-fall  during  the  day,  J27  inch. 

MONTHLY  aUIAMARY. 

Mean  temperature  during  July,  1873 ^ 56^.4 

Highest  observed  temperatare 7S?= 

Lowest  observed  temperature 4GQ 

Total  amount  of  rain-fall 6.59  in. 

Number  of  rainy  days 15 

The  prevailing  winds  were  from NW.  and  SW, 

Kumber  of  miles  traveled 7,131 

All  instruments  in  use  are  in  good  condition. 

W.  E.  SMITH. 
Obeerver-Sergeaniy  StgiuU-Servioef  U,  8,  A. 


Abstract  of  Journal  fir  the  month  of  August,  1873 ;  station,  summit  ofMoutU  MUckellf  JVortil 

Carolina, 

August  1.— Generally  fo^gy  and  cloudy  weather,  with  steady  temperatare  and  north 
west  and  west  winds,  which  until  noon  were  variable  and  mostly  brisk,  but  becanM 
steady  and  fresh  during  the  remainder  of  the  day,  prevailed  throughoat  the  entire 
day* 

August  2.~Fair  weather  in  the  earlier  morning.  Generally  foggy  and  olondj  uiiti] 
after  8  p.  m.,  when  the  weather  became  fair  and  remained  so  until  midnight.  Light 
rain  from  6.50  a.  m.  to  7.45  a.  m.  Steady  fresh  northwest  wind  prevailed  throughout 
the  day.  Temperatare  slightly  falling.  Total  amount  of  rain-fall  during  the  day,  .(K 
inch. 

Jii|7iM(3.-»Generally  fair  and  olondy  weather,  with  rising  temperatore  and  steady 
fresh  northwest  wind,  prevailed  thronghout  the  day.  Light  rain  fell  from  6.39  p.  m.  U 
6.48  p.  m.,  and  from  7.20  p.  m.  to  7.40  p.  ni.  A  distant  thunder-storm  passed  by  thii 
station,  in  the  south,  at  3  p.  m.,  moving  from  southwest  to  northeast.  Tot4d  amoont  ol 
rain-fall  during  the  day,  .07  inch. 

August  4.— Fair  weather,  with  variable  westerly  winds,  until  7.35  a.  m.  Generally 
foggy  and  rainy  weather  until  midnight.    Temperature  slightly  fidling.    Total  amoahl 
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f  rain-fall  daring  the  day,  ^  inch.    Thnnder-storm  at  2.20  p.  m.,  moving  from  west 
D  east. 

August  5. — Foggy  weather,  with  variable  easterly  winds  and  falling  temperature, 
broughout  the  entire  day. 

August  6. — Generally  foggy  weather,  with  variable  easterly  winds,  nntil  9.15  p.  m., 
^heu  the  wind  veered  to  south  and  the  weather  became  fair.  Temperature  low  for 
he  season. 

August  7.— Generally  foggy  and  cloudy  weather,  with  variable  south  and  west  winds, 
hrougbont  the  day.    Temperature  rising. 

August  8. — Fair  weather  prevailed  uiitil  4.20  a.  m.,  when  foor  settled  on  the  mount- 
ins  and  continued  nntil  midnight.  Light  rain  fell  from  9.10  a.  m.  until  9.40  a.  m., 
nd  partly  heavy  and  light  rain  fi*om  4.25  p.  m.  to  5.10  p.  m.  Steady,  fresh,  and  brisk 
lorthwest  wind  prevailed  throughout  the  day.  Temperature  slowly  rising.  Total 
mount  of  rain-fall  during  the  day,  .43  inch. 

August  9.--Geuerally  foggy  weather,  with  heavy  rain  from  2.15  p.  m.  until  9.15  p. 
Q.,  when  the  weather  became  fair.  Generally  brisk  and  fresh,  steady  and  variable 
lorthwest  wind  prevailed  during  the  day,  moderating  to  light  by  midnight.  Tompera- 
ure  rising  but  slowly.    Total  amount  of  rain-fall  during  the  day,  .20  inch. 

August  10.— Fair  weather  continued  until  10.15  a.  m.  Cloudy  until  noon.  At  1  p.  m. 
ight  rain  began  tufull,increasing  to  heavy  during  the  passageof  a  thnuder-storni,  which 
Dovcd  trom  east  to  west  over  this  station  at  2  20  p;  m.  Cloudy  and  foggy  nntil  7.32  p. 
11.  Partly  heavy  and  light  rain  from  7.32  p.  m.  until  10.30  p.  m.,  clearing  toward  and 
>t  midnight;  steady,  gentle,  and  fresh  northwest  wind  until  10.40  a.  m.,  when 
he  wind  veered  to  northeast  and  continued  a  variable  easterly  wind  until  midnight. 
?emperature  steady.  Distant  thunder-storms  in  soutiiwest  from  2.30  to  3.15  p.  m. 
rotal  amount  of  rain-fall  during  the  c^y,  1.17  inch. 

August  11. — Fair  weather  until  after  8  a.  m.  Generally  foggy  and  cloudy,  with  heavy 
ain  from  4.25  p.  m.  to  4.40  p.  m.,  until  6.20  p.  ro.  Fair  during  the  remainder  of  the  day. 
Variable,  gentle,  and  fresh  northeast  to  south  winds  throughout  the  day.  Temperatuie 
ailing.    Total  amount  of  rain-fall  during  the  day,  .15  inch. 

August  12. — Fair  weather  continued  until  8.25  a.  m.  Cloudy  until  7.30  p.  m.  Foggy 
he  remainder  of  the  day.  ,Gentle  and  fresh  variable  westerly  winds  prevailed  through- 
out the  day.  Temperature  rising.  During  the  afternoon  three  distant  thunder-storms 
massed  by  this  station,  viz,  at  2  p.  m.  in  the  southwest,  at  5  p.  m.  in  the  northwest,  and 
it  6  p.  m.  in  northeast. 

August  13. — Light  rain  in  the  early  morning  from  12.25  a.  m.  to  12.40  a.  m.  Foggy 
mtil  6.25  a.  m.  At  6.25  a.  m.  a  very  severe  thunder-storm  with  heavy  rain  iMisi^ed 
»ver  this  station,  advancing  from  north  to  south.  Heavy  rain  continued  until  1.15  p. 
n.  Clearing  at  3  p.  m.,  but  clouding  over  by  4.20  p.  m.  Foggy  from  6.48  p.  m.  until 
nidnight.  Temperature  falling  rapidly  during  the  passaffe  of  the  thunder-storm,  and 
-eroaining  low  during  the  remainder  of  the  day.  Variable  i»'esh  westerly  winds  pre- 
railed  throughout  the  day.    Total  amount  of  rain-fall  daring  the  day,  1.90  inch. 

August  14. — Foggy  weather  until  noon,  when  the  fog  slowly  disappeared.  Sky 
»vered  with  heavy  cumulhs  clouds  until  after  5  p.  m.  Fog  again  then  settled  upon  the 
uountains.  Shortly  after  10  p.  m.  the  fog  nearly  disappeared,  revealing  a  cloudless 
iky,  and  remaining  so  nntil  midnight.  Temperature  low  and  falling.  Variable,  briuk, 
md  fresh  west  and  northwest  winds  pretailed  throughout  the  day. 

August  15. — Foggy  weather,  with  showers  of  light  rain  from  8.30  a.  m.  to  8.50  a.  m., 
md  from  9.50  a.  m.\o  10.10  a.  m.,  until  noon,  when  the  fog  disappeared,  disclosing  the 
iky  covered  with  heavy  cumulus  clouds.  Fair  weather  prevailed  from  5.20  p.  m. 
mtil  midnight.  Temperatare  low,  but  slowly  rising.  Variable  westerly  winds 
ihroagbont  Sie  day.    Total  amount  of  rain-fall  daring  the  day,  .06  inch. 

August  16. — Generally  fair  until  8.25  a.  m.,  when  the  weather  became  cloudy,  remain- 
ng  so  until  3.40  p.  m.  Foggy  during  the  remainder  of  the  day.  Fall  of  light  rain 
Tom  3.10  p.m.  to 4.03  p.m.  and  from  6.15  p.m.  to  6.40  p.m.  Temperature  rising 
considerably.  Variable  fresh  westerly  winds,  which  moderated  to  gentle  and  light 
fh>m  11  a.  m.  oatil  atier  6  p.  ro.  and  increased  then  again  to  fresh,  prevailed  throagh- 
>at  the  day.    Total  amount  of  rain-fall  daring  the  day,  .04  inch. 

August  17. — Foggy  weather  continued  until  10.35  a.  m.,  when  a  light  rain  began  to 
hll,  ending  at  ll.(m  a.  m.  Generally  foggy  and  cloady  until  1.32  p.  m.  Partly  lieavy 
yid  light  rain  until  3.25  p.  m.,  clearing  at  4.14  p.  m.,  bnt  olonding  over  Portly  after- 
n^ard.  Light  rain  again  fell  from  8.:i5  p.  m.  until  9.11  p.  m.  Foggy  the  remainder  of 
ihe  day.  Distant  thander-storras  at  2  p.  m.  in  soath,  at  8  p.  m.  in  west,  and  at  9  p.  m. 
n  southwest.  Heat-lightning  aronnd  the  whole  borison  from  7  p.  m.  to  7.45  p.  m. 
Variable  fresh  and  jj^tle  east  to  south  winds  until  noon ;  variable  fresh  south  to  south- 
west winds  until  midnight.  Temperature  slightly  rising.  Total  amount  of  raiu-ftUlv 
luring  the  day,  .40  inch. 

August  18. — Foggy  weather,  with  heavy  rain  from  1.10  a.  m.  to  1.35  a.  m.,  until  shortly 
kiter  8  a.  m.,  when  the  weather  became  cloudy,  remaining  so  until  2  p.  m.,  with  the 
exception  of  the  time  from  10.40  a.  m.  to  11.06  a.  m.,  during  which  light  rain  fell.     At 
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2  p.  m.  light  rain  then  began  to  fall,  becoming  heavy  at  2.10  p.  m.  daring  the  paoaj 
of  a  tbander-storm,  which  advanced  slowly  from  west  to  east,  and  moderat-ed  again 
2.53  p.  m.  Tlie  rain  ended  at  5.15  p.  m. ;  cloudy  nntil  after  8  p.  m. ;  fair  the  remaind 
of  the  day.  Variable  fresh  and  brisk  south  and  southwest  winds  until  2  p.  m.,  wh( 
the  wind  veered  to  northwest  and  moderated  to  gentle,  but  increased  to  brisk  ai 
veered  to  north  during  the  passage  of  the  thunder-Btorm,  after  which  the  wind  back< 
to  west  and  remained  so,  moderating  to  light,  until  midnight.  Temperature  risii 
nntil  2  p.m.,  but  falling  rapidly  until  3.1U  p.m.,  when  it  rose  slightly  and  becan 
steady.    Total  amount  of  rain-fall  during  the  day,  .70  inch. 

August  19.— Generally  fair  weather  until  7.30  a.  m. ;  cloudy  until  noon  ;  foggy,  wi 
fall  of  light  rain  from  3.25  p.  m.  to  4.45  p.  m.,  and  of  heavy  rain  from  G.38  p.  m.  to  7 J 
p.  m.,  until  midnight.  Temperature  slightly  falling.  Variable  gentle  and  li^ 
westerly  and  easterly  winds,  with  occasional  calms  until  after  3  p.  m.,  when  the  wii 
veered  to  north  and  northeast  and  increased  to  fresh,  remaining  so  until  miduigt 
Total  amount  of  rain-fall  during  the  day,  .54  inch. 

August  20. — Heavy  rain  at  the  early  beginning  of  the  day.  Fair  and  foggy,  wi 
light  rain  from  10.05  a.  m.  to  10.20  a.  m.,  until  noon.  Generally  foggy,  with  very  hea^^ 
rain,  until  midnight.  Temperature  steady.  Generally  variable  light  to  fre»h  easter 
wind,  with  occasional  calms  during  the  forenoon,  prevailed  throughout  the  day.  Tot 
amount  of  rain-fall  during  the  day,  2.08  inches. 

August  21. — Generally  foggy  and  dloudy  weather  prevailed,  with  light  rain-fall  fro 
2.30  p.  m.  to  2.40  p.  m.,  and  4.20  p.  m.  to  4.50  p.  m.,  throughout  the  day.  Variab 
fi-esh  southeast  to  west  winds,  with  a  calm  at  2  p.  m.,  during  the  entire  day.  Tempe 
ature  rising.    Total  amount  of  rain,  fall  during  the  day,  .16  inch. 

August  22.— Generally  cloudy  and  fair  weather  until  9.10  a.  m.,  fog^y  nntil  10.46  a.  i 
when  li^ht  rain  began  to  fall,  increasing  soon,  to  heavy  and  ending  at  11.36  a.  \ 
Light  ram  during  the  greater  part  of  the  afternoon.  Cloudy  until  10.15  p.  m.  Fi 
nntil  midnight.  A  thunder-storm,  with  light  rain,  passed  over  at  3  p.  ro.  moving  frc 
northwest  to  southeast.  Steady  westerly  winds  until  10  a.  m.  Variable  fresh  nort 
east  wind  until  midnight.    Total  amount  of  rain-fall  during  the  day  .25  inch. 

August  23.— Fair  weather  in  the  morning,  cloudy  during  the  forenoon  and  aftemoc 
fair  until  midnight.  A  distant  thunder-storm  passed  by  at  2  p.  m.  in  the  uortbeai 
Light  rain  from  3  p.  m.  to  3.25  p.  m.  Variable  east  to  northwest  winds  throughout  t 
day.    Temperature  rising.    Total  amount  of  rain-fall  during  the  day,  .03  inch. 

August  24.— Generally  fair  weather,  with  rising  temperature  and  light  to  fresh  nor 
to  northwest  winds,  with  occasional  calms,  prevailed  throughout  the  day. 

August  25.— Fair  weather  continued  until  after  3  p.  m.  Partly  foggy  and  cloui 
during  the  remainder  of  the  day.  Light  rain-fall  from  6.30  to  6.50  p.  m.  Temperatu 
still  rising.  Variable  westerly  winds  prevailed  until  6.30  p.  ro.,  when  a  steady,  bri 
northwest  wind  set  in  and  remained  so  until  midnight.  Total  amount  of  rain-fall  di 
ing  the  day,  .03  inches. 

August  26.— Partly  foggy  and  cloudy  weather  during  the  entire  day,  with  the  e 
ception  of  the  time  from  6.40  p.  m.  to  7.20  p.  m.  when  a  heavy  rain  fell.  The  fresh  ai 
brisk  northwest  wind  continued  steady  nntil  midnight.  Temperature  falling  alow] 
Total  amount  of  rain-fall  during  the  day,  .11  inch. 

August  27. — Foggy  and  cloudy  weather  until  8.30  a.  m.,  when  it  became  fair,  h 
cloudy  again  shortly  after  1  p.  m.,  remaining  so  nntil  midnight.  Distant  thundc 
storms  at  9  p.  m.  in  west  and  north  and  at  3  p.  m.  in  southeast  and  east.  Temperata 
falling.  Steady  fresh  and  brisk  northwest  wind  until  after  1  p.  m.,  when  the  wina  bac^ 
to  west  and  moderated  to  gentle,  but  increased  to  fresh  by  midnight. 

August  28.— The  weather  continued  foggy  until  5.57  p.  m.,  when  a  light  rain  begi 
to  fall,  ending  at  8.10  n.  m.,  after  which  the  weather  became  fair,  but  was  foggy  aga 
by  midnight.  Variable  southwest  to  east  winds  throughout  the  day.  Temperatn 
falling  considerably.  Heat-lightning  on  western  horizon  at  9  p.  m.  The  singular  pb 
nomenon  of  a  fog-bow  of  great  brilliancy,  caused  by  the  moon,  was  observed  at  10 
m.    Total  amount  of  rain-fall  during  the  day,  .84  inch. 

August  29.— Generally  fair  and  foggy  until  8  a.  m. ;  dondy  nntil  4.25  p.  m.;  part 
fair  and  cloudy  until  midnight;  variable  southwest  to  northwest  wind  prevailed  d 
ring  the  day.  Temperature  steady.  Light  rain-fall  frt>m  3.15  p.  m.  to  3.40  p.  m.  Di 
tant  thunder-storm  at  3  p.  m.  in  the  west.  During  the  latter  part  of  the  afternoon  tj 
valleys  were  filled  with  heavy  cumulus  clouds.  Total  amount  of  rain-fall  during  ti 
day,  .06  inch. 

August  30.— Fair  weather  at  the  beginning  of  the  day,  foggy  nntil  10.30  a.  m. ;  cIoih 
nntil  shortly  after  5  p.  m.;  generally  fair  the  remainder  of  tne  day.  Clear  at  midni)^ 
Variable  fresh  to  brisk  westerly  winds  prevailed  throughout  the  day.  Temperatu 
steady. 

August  31.— Fair  weather  continued  until  5.25  a.  m.,  when  a  dense  fog  settled  on  t1 
mountains,  remaining  so  until  shortly  after  8  a.  m. ;  cloudy  nntil  3  p.  m. ;  fair  tl 
remainder  of  the  day.  Variable  and  steady  westerly  winds  prevailed  thronghoat  U 
day.    Temperature  rising. 
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MONTHLY  BOMMARY. 

MeaD  temperature  daring  Anjifuet 55o.3 

Highest  observed  temperature 69°. 

Lowest  observed  temperature 43*^. 

Total  amount  of  rain-fall 9.34  inches. 

Number  of  rainy  days 21 

The  prevailing  winds  were  from N.W. 

Number  of  miles  traveled 6,156 

Instruments  in  use  are  all  in  good  condition. 

Sqpteniber  1.— Partly  fair  and  cloudy  TCeather,  with  rising  temperature  and  light  to 
fresh  variable  westerly  winds,  throughout  the  day. 

September  2.— Generally  cloudy  until  3.35  p.  m.,  when  a  heavy  rain  began  to  fall,  end- 
ing at  6.20  p.  m.;  foggy  until  9.20  p.m.;  fair  until  midnight.  Variable  gentle  to  fresh 
westerly  winds  prevailed  throughout  the  day.  Temperature  slightly  falling.  Total 
amount  of  rain-fall  during  the  day,  .52  inch. 

September  3.— Generally  foggy  and  cloudy  weather  with  steady  temperature  and  va- 
riable southeast  to  southwest  and  west  winds,  which  shortly  after  6  p.  m.  became  brisk 
throughout  the  day.  Light  rain  fell  from  2  p.  m.  to  2.35  p.  m.  Heat-lightning  at  7  p. 
m.  on  northeastern  horizon.    Total  amount  of  rain-full  during  the  day,  .03  inch. 

September  4. — Partly  foggy  and  cloudy  weather,  with  falling  temperature  and  brisk 
variable  and  steady  southwest  to  northwest  winds,  throughout  the  day.  Fall  of  light 
rain  from  10.15  a.  m.  to  10.50  a.  m.    Total  amount  of  rain-^all  during  the  day,  .09  inch. 

September  5. — Foggy  weather,  with  slightly  rising  temperature,  and  variable  brisk 
Bouthwest  to  northwest  wind  throughout  the  day.  Light  rain  fell  from  12.35  p.  m.  to 
1.35  p.  m.,  and  heavy  rain  from  3.S)  p.  m.  to  4.05  p.  m.,  during  which  time  the  wind 
veered  suddenly  to  northeast,  but  backed  to  northwest  after  the  rain  ended.  Distant 
thunder-storm  at  6  p.  m.  in  the  north.  Total  amount  of  rain-frdl  during  the  day, 
.28  inch. 

W.  E.  SMITH, 
Observer- Sergeant  Signal-Servioe,  U,  8*  A, 


G. 

Abstract  of  journal  for  the  month  of  August,  1873. 

BASE  OP  MOUNT  MITCHELL,  YANCEY  COUNTY,  NORTH  CAROLINA. 

July  29,  1873.— Arrived  at  "Old  Fort,V  McDowell  County,  North  Carolina. 

July  30.—- Proceeded  to  summit  of  Mount  Mitchell,  compared  barometer  with  those 
at  that  station,  and  selected  site  for  base  station. 

July  31.--Ketumed  to  *'  Old  Fort." 

August  2.— Started  for  **  Toe  River  Valley,"  in  a  wagon  drawn  by  three  mules,  trav- 
eled thirty  miles,  and  laid  over  for  the  night  at  the  oase  of  the  Blue  Bidge  Mount- 
ains. 

August  3.— Crossed  the  "  Blue  Bidge  "  and  arrived  at  site  of  station  at  10  p.  m. 

August  4. — Commenced  to  put  instruments  in  position.    Worked  bard  all  day. 

August  5.— Everything  in  readiness  except  the '^Daniells^  battery  for  self-registering 
anemometer,  which  is  not  yet  in  order. 

Comparative  readings  of  barometers  Nos,  185  and  1915,  taken  on  the  summit  of  Mount 

Mitchell  July  20, 187Z. 


Sammlt  barometer,  (No.  185.) 

Base  barometer,  (No.  1915.) 

Time. 

Barometer. 

Attached 
thermometer. 

Time. 

Barometer. 

Attached 
thermometer. 

10.40  p.m 

23.87 
23.88 
23.86 
23.86 
23.87 
23.87 
23.86 

63 
63 
62 
62 
62 
62 
63 

10.40  p.m 

23.89 
2a  89 

23.89 
23  89 

23. 8» 
23.68 

63 

IC.'iOp.m 

10.50  p.m 

64 

11.00  p.m 

11.00  p.m 

63 

ll.10p.m 

11.10  p.m 

63 

11.20  p.m 

11.20  p.m 

62 

11.30p.m    

11.30  p.m 

62 

11.40  p-m 

11.40  p.m 

63 

60  W 
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The  difference  of  tbo  readings  of  the  two  barometers  cannot  be  noted,  owing  to  tbe 
Bnmmit  station  not  being  furnished  with  the  instrumental  error  of  barometer  No. 
185. 

August  6.— Tbe  barometer  has  fluctuated  some  during  the  day.  An  increase  of  pres- 
sure was  shown  from  6  to  9  a.  m.,  but  fell  oflf  .08  by  5  p.  m.,  and  increased  slightly 
from  that  time  until  midnight,  giving  a  mean  of  27. 517.  The  thermometer  read  60^  at 
1  a.  m.,  sank  gradually  until  5  a.  m.,  when  the  column  began  to  ascend  and  attained 
a  maximum  of  80°  at  12  o'clock,  (noon,)  decreased  during  the  affcemoon,  and  finally 
reached  a  minimum  at  54°  at  12  p.  m.  Mean  thermometer,  64^.2.  Humidity  ranged 
between  54  and  94  percent.  With  the  exception  of  a  light  easterly  wind,  from  8  a.  m.  to  2 
p.  m.,  the  atmosphere  has  remained  perfectly  calm.  About  one-half  of  the  sky  was  cov- 
ered by  stratus  clouds  at  1  a.  m. ;  they,  however,  disappeared  at2  a.  m.,  only  to  re-appear 
at  3  a,  m.  and  remain  throughout  the  day,  varying  in  amount  from  one  to  three-fourths, 
and  completely  covering  the  sky  at  last  observation.  Cumulus  and  cirrus  clouds  were 
observed  during  the  day;  the  latter  having  a  great  elevation  and  being  very  beauti- 
ful. 

August  7. — The  barometer  sank  unevenly  from  27.48  at  1  a.  m.  to  27.36  at  5  p.  m.,  and 
then  began  to  rise,  and  continued  until  midnight.  Daily  moan  barometer,  27.426^ 
The  minimum  temperature,  55°,  was  shown  at  1  a.  m. ;  the  mercury  then  began  to  ascend 
slowly,  and  after  7  a.  m.  accelerated  its  pace,  and  attained  a  maximum  of  76°  at  10 
a  m. ;  decreased  regularly  and  slowly  the  rest  of  the  day.  Daily  mean  thermometer, 
66°.2.  Humidity  ranged  from  63  to  95  per  cent.,  being  greatest  during  the  night  hours. 
A  calm  has  prevailed  throughout  the  entire  day.  Stratus  clouds  covered  the  sky  at  1 
and  2  a.  m.,  having  a  motion  from  the  south ;  by  3  a.  m.  they  had  partly  disappeared, 
but  soon  formed  again,  rendering  it  cloudy  at  4  a.  m. ;  they  broke  up  shortly  after,  and 
began  to  move  off  from  the  southwest,  being  invisible  at  5.30  a.  m.  Cumulus  clouds 
now  appeared,  having  a  slow  motion  toward  the  northeast.  Cirrus  clouds  formed 
after  7  a.  m.,  greatly  elevated ;  several  forms  of  the  "  curl  clouds  "  were  observed,  the 
'' horse-tails''  and 'Hwisted  tufts''  being  the  most  numerous.  Stratus  clouds  forined 
again  at  9  a.  m.,  and  continued  the  remainder  of  the  day,  varying  in  amount  from  one 
to  four  fourths.  Cumulus  and  cirrus  clouds  were  seen  during  the  day,  their  motion 
being  from  the  west.  Some  very  well-defined  cirro-cumulus  clouds  were  observed  at 
10  and  11  p.  m. 

August  8. — ^The  barometer  increased  a  little  from  1  to  9  a.  m.,  at  which  time  the 
maximum  reading  of  the  day  occurred,  and  then  began  to  decrease,  and  continued 
slowly  until  5  p.  m.,  having  then  fallen  .07 ;  from  that  time  until  midnight  its  course 
was  marked  by  fluctuations,  but  the  last  reading  shows  a  slight  gain.  Mean  daily 
barometer,  27.375.  A  steady  temperature  of  60°  was  shown  by  the  thermometer, 
between  the  hours  of  1  and  4  a.  m. ;  after  the  latter  hour  the  column  began  to  ascend 
and  attained  a  maximum  of  77°  at  1  p.  m. ;  during  the  afternoon  and  evening  the  mer- 
cury sank  evenly,  and  finally  dropped  to  60°  again.  Mean  dail^  thermometer,  66°.2. 
Humidity  ranged  from  73  to  100  per  cent.  Gentle  westerly  winds  were  felt  at  the 
hours  of  1,  4,  and  5  p.  m.,  the  remainder  o^  the  day  being  perfectly  calm.  A  fog 
arising  from  the  river  enveloped  the  station  from  1  to  3  a.  m.,  but  dissipated  soon 
there^ter.  Stratus  clouds  covered  the  sky  at  4  a.  m.  and  aa  the  morning  advanced 
assumed  a  threatening  appearance,  which  was  verified  by  a  rain,  varying  from  light  to 
heavy,  commencing  at  8.25  a.  m.,  and  continuing  at  intervals  until  11.25  a.  m. ;  com- 
menced to  clear  up  shortly  after  the  rain  ceased ;  the  stratus  clouds  moved  off  from  tbe 
west  and  disappeared.  Large  masses  of  white  cumulus  clouds  now  put  in  an  appearaucey 
moving  slowly  from  the  west,  accompanied  by  a  few  silvery  cirrus  clouds  floating  at 
a  great  height  in  the  air,  and  moving  much  slower  than  the  cumulus  clouds.  Stratus 
clouds  partly  covered  the  sky  at  2  p.  m.,  increasing  until  ram  descended,  at  4.48  p.  m.. 
lasting  only  a  short  time.  A  few  stratus  clouds  were  visible  during  the  evening,  and 
above  them  about  one-fourth  cirrrus  clouds,  which  at  one  time  assumed  the  cirro- 
stratus  formation.  A  fo^  commenced  to  rise  at  10  p.  m.,  and  at  11  p.  m.  aM  was  hidden. 
Whole  amount  of  rain  collected  during  the  day,  .05. 

August  9.— The  pressure  of  the  air,  as  shown  by  the  barometer^  increased  slightly 
dnriug  the  morning  imtil  9  a.  m.,  and  then  began  to  decrease,  going  down  regularly 
until  5  p.  m.,  when  it  began  to  rise,  and  continued  advancing  the  rest  of  the  evening. 
Mean  barometer,  27.371.  A  minimum  temperature  of  60°  was  shown  from  1  to  3  a.  m., 
and  then  the  mercury  commenced  to  rise  at  the  rate  of  one  degree  per  hour  until  after 
6  a.  m.,  when  it  rose  rapidly—the  7.14  a.  m.  showing  a  rise  of  six  degrees,  and  the  8  a. 
m.  a  rise  of  10°  since  last  observation.  After  8  a.  m.  and  until  3  p.  m.  the  column  fluc- 
tuated considerably  between  77°  and  80°,  the  latter  number  being  the  maximum,  and 
was  read  at  11  a.  m.  and  again  at  1  p.  m.  At  4  p.  m.  the  temperature  began  to  decline, 
and  was  still  falling  at  last  observation.  Mean  temperature,  69°.5.  Tne  percentage 
of  humidity  was  very  large,  being  above  90  per  cent,  for  thirteen  hours  of  the  day.  The 
atmosphere  was  perfectly  calm  until  7.30  a.  m.,  when  a  gentle  wind  sprung  up  from  the 
northeast,  and  continued  steady  in  that  direction  for  six  and  a  halt  hours,  being  the 
longest  time  that  wind  has  been  felt  since  the  establishment  of  the  station.    C^med 
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again  at  3  p.  m.,  and  remained  bo  for  the  rest  of  the  day.  Stratos  clonds,  having  a 
tardy  motion  from  the  west,  covered  the  sky  at  1  and  2  a.  m.  A  fog  then  began  to  rise 
from  the  river  and  sides  of  the  moantains,  and  soon  hid  every  object  frora  view,  which 
contiuned  until  after  4  a.  m.,  when  it  began  to  ascend,  forming  four-fourths  stratus  at 
5  a.  m.,  and  dissipating  shortly  after  6  a.  m.  Cumnlns  clouds  now  formed  and  remained, 
looking  majestic  and  grand,  the  greater  part  of  the  day.  A  shower  of  rain  fell  between 
3.10  and  3.40  p.  m.  Stratns  clouds  were  seen  a^ain  at  4.30  p.  m.,  and  continued  visible 
the  rest  of  the  evening,  varying  in  amount  from  one  to  four-fourths,  and  moving 
slowly  from  the  west  and  north.  Another  shower  of  rain  fell  from  7.^  to  8.30  p.  m. 
Cirro-cumulus  clouds  were  seen  at  9  and  11  p.  m.,  bnt  were  not  well  defined.  A  fog 
formed  and  hid  everything  at  12  p.  m.  Amount  of  rain  collected  during  the  day,  .06. 
A  very  heavy  dew  has  been  deposited  every  night  during  the  past  week. 

August  10.— The  barometer  has  fluctuated  continually  to-day,  the  oscillations  being 
comprehended  between  27.38  and  27.43.  Mean  barometer.  27.390.  The  thermometer 
was  unsteady  in  the  early  part  of  the  morning,  falling  off  from  63°  at  1  a.  m.  to  a  mini- 
mum of  59°  at  5  a.  m.  After  6  a.  m.  it  began  to  rise,  and  acquired  a  maximum  of  81° 
at  11  a.  m.  and  fell  10°  within  the  next  hour,  (rain  falling  at  the  time,)  commenced  to 
rise  again  at  1  p.  m.  and  continued  slowly  until  5  p.  m.,  when  it  began  to  sink,  going 
down  gradually  to  60°  at  12  p.  m.  Mean  thermometer,  69°.l.  Calm  from  1  to  3  a.  m., 
and  then  a  light  northeaster  was  felt,  but  soon  died  away.  A  light  northwest  breeze 
set  in  at  9  a.  m.,  but  changed  to  northeast  at  10  a.  m.,  and  remaiued  in  that  direction 
until  after  4  p.  m.,  when  it  calmed  again.  A  gentle  north  wind  sprung  up  about  7  p.  m., 
changing  to  northwest  at  7.30  p.  m.,  and  kept  that  direction  until  10.20  p.  m.  and  then 
grew  calm.  The  fog  reported  in  my  journal  at  12  p.  m.  of  yesterday  still  continues 
this  morning,  and,  if  possible,  grows  more  dense.  After  4  a.  m.  it  partly  cleared  off  and 
revealed  about  one-fourth  cirrus  clouds,  and  soon  after  6  a.  m.  had  entirely  disappeared. 
Cirro-cumulus  clouds  were  then  seen  moving  from  the  west.  Cumulus  clouds  soon 
succeeded  the  compound  combination,  and,  from  the  intense  heat  of  the  sun,  rose  up  iu 
large,  rounded,  beautiful  masses,  which  covered  the  sky  at  11.30  a.  m.  A  thunder-storm 
commenced  very  suddenly  at  11.35  a.  m.,  and  soon  the  rain  became  general  and  the 
valley  filled  with  rain-clouds.  Rain  ceased  at  12..30  p.  m.  Stratus  clouds  were  visible 
during  the  greater  part  of  the  remainder  of  the  day.  Cumulus,  cirrus,  and  cirro-cumu- 
lus werc^also  seen  moving  from  some  northerly  point  until  hidden  by  stratus  clouds  at 
6.20  p.  m.  A  light  shower  of  rain  fell  from  6.38  p.  m.  to  6.55  p.  m.  Commenced  again, 
very  heavy,  at  7.25  p.  m.,  the  water  at  times  coming  down  in  torrents.  Kaiu  ended  at 
9.46  p.  m.,  and  the  clouds  b^ran  to  clear  off  and  at  11.30  p.  m.  had  all  disappeared,  but 
a  fog  commenced  to  form  and  was  fast  covering  objects  at  last  observation. 

August  11. — ^The  barometrical  column  oscillated  some  to-day,  but  the  fluctuations  are 
not  such  as  to  call  for  special  remark.  Daily  mean  barometer,  27.372.  The  ther- 
mometer was  steady  at  61°  and  60°  until  after  6  a.  m.,  when  it  began  to  increase 
and  went  up  to  a  maximum  of  76°  at  11  a.  m.,  and  sank  gradually  to  a  minimum 
of  59°  at  12  p.  m.  Mean  daily  temperature,  67°.7.  The  humidity  to-day  has  been 
great;  the  hygrometer  indicated  100  '%  at  6  a.  m.  Calm  from  1  to  8.30  a.  m.; 
a  gentle  breeze  then  set  in  from  the  southeast,  and  kept  steady  at  that  point  until  3.15 
p.  m.,  and  from  that  time  until  after  dark  there  ensued  a  succession  of  calms  and  light 
east  winds,  but  finsilly  calmed  at  9  p.  m.,  remaining  so  at  last  observation.  A  deuse 
fog  hung  over  the  station  until  6  a.  m.,  and  then  began  to  lift,  and  as  it  ascended  dis- 
sipated and  had  entirely  dissolved  at  7  a.  m.  Stratus  clouds  were  seen  for  a  few  hours 
after  sunrise,  and  also  a  few  cirrus  and  cumulus.  The  stratus  and  cirrus  clouds  had  all 
disappeared  at  9.30  a.  m.,  leaving  lofty  cumulus  clouds,  varying  in  amount  from  one 
to  two  fourths,  and  moving  for  a  couple  of  hours  from  the  southeast,  but  changed  di- 
rection to  northwest  at  1  p.  m.  and  to  south  at  2  p.  m.  Stratus  clouds  now  formed,  and 
with  the  cumulus  clouds  increased  until  the  sky  was  overcast,  at  5  p.  m.  Stratus  clouds 
continued  increasing,  hiding  the  upper  clouds,  and  presented  a  threatening  appearance 
soon  after  sunset.  A  light  rain  fell  about  dark ;  the  amount  collected  being  too  small 
for  measurement.  Cleared  up  soon  after  the  shower ;  the  stratus  clouds  moved  off  from 
the-  southeast,  revealing  one-fourth  cirrus  clouds,  progressing  slowly  toward  the  east. 
A  perfectly  clear  sky  was  observed  at  9  p.  m.,the  moon  and  stars  shining  brightly.  About 
one-fourth  cumulus  clouds  formed  a  little  before  10  p.  m.,  but  soon  passed  over  from 
the  south,  and  shortly  after  cirrus  clouds,  greatly  elevated,  and  moving  the  opposite 
.  direction  to  tiiat  of  the  cumulus  clouds,  were  seen.  At  midnight  ill-defined  cirro-cumu- 
lus clouds,  having  the  appearance  of  the  shorn  side  of  a  fleece  of  wool,  were  noticed 
moving  from  the  southwest.  At  the  same  time  a  long  line  of  fog  could  be  seen  lying 
close  to  the  base  of  the  mountains,  and  encircling  the  whole  valley.  A  halo  around  the 
moon  was  first  noticed  at  10.45  p.  m.,  the  color  being  of  a  faint  yellow  or  straw  color, 
the  outer  edges  being  tinged  with  a  pale  red. 

August  12.— The  barometer  fluctuated  between  27.35  and  27.37  until  9  a.  m.,  and  then 
commenced  to  fall  and  sank  quite  rapidly  to  27.28  at  3  p.  m.,  oscillating  between  that 
height  and  27.31  the  rest  of  the  day.  Mean  barometer,  iW..324.  The  thermometer  ex- 
hibited its  minimum  of  57°  at  2  a.  m.,  and  increased  to  a  maximum  of  79°  at  11  a.  m.. 
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and  after  fluctaatiog  some  hours  in  the  seventies  decreased  to  64^  at  midnight.  Mean 
thermometer,  67°.9.  Humidity  ranged  between  61  and  94  per  cent.  A  calm  from  ] 
to  9  a.  m.  was  succeeded  bv  a  light  east  wind,  which  lasted  until  after  3  p.  m.,  beiu^, 
however,  interspersed  with  short  calms.  A  dead  calm  took  place  at  4  p.  m.,  the  at- 
mosphere remaining  in  this  condition  at  hist  observation.  A  fog  hid  all  objects, 
except  those  in  close  proximity,  until  6  a.  m.,  clearing  off  then,  and  at  7  a.  m.  a  fe^ 
stratus  and  cirrus  clouds  were  seen,  the  cirrus  clouds  moving  from  the  northwest 
These  clouds  soon  disappeared  and  gave  place  to  cumulus  clouds,  having  a  slow  motion 
from  the  northwest,  and  increasing  until  they  covered  the  sky.  Rain  to  the  amount  o1 
.09  fell  between  3.55  p.  m.  and  4.30  p.  m. ;  stratus  clouds  varying  in  amount  from  one 
to  four  fourths  wore  observed  from  that  time  until  last  observation. 

August  13. — The  barometer  continued  sinking  unevenly  throughout  the  entire  day. 
Mean  barometer,  27.223.  The  thermometer  was  steady  at  64^  from  1  to  6  a.  m. ; 
advanced  very  slowly  to  a  maximum  of  73°  at  2  p.  m.,  and  sank  evenly  to  a  minimiiio 
of  55°  at  midnight.  Mean  thermometer,  64°.5.  Humidity  ranged  between  67  and  94 
per  cent.  Calms  and  light  easterly  and  northeasterly  winds  succeeded  each  othei 
throughout  the  day.  Dark,  gloomy-looking  stratus  clouds  hung  over  the  valley,  and  aa 
the  morning  advanced  grew  more  heavy  and  threatening,  took  up  a  rapid  motion  from 
the  west  and  approached  nearer  the  earth.  Rain  began  at  5.05  a.  m.,  and  fell  rathec 
heavy  at  times,  ceasing  at  9.30  a.  m.  Another  shower  fell  between  10.55  and  11.10  a.  m. 
Stratus  clouds  cleared  off  after  1  p.  m.  and  cirrus  clouds  put  in  an  appearance,  moving 
from  the  southwest.  Stratus,  cirrus,  and  cumulus  clonda  were  visible  until  6.30  p.  m., 
when  they  disappeared,  leaving  a  clear  sky.    Whole  amount  of  rain,  .94. 

August  14. — ^The  barometer  decreased  irregularly  to-day.  Mean  barometer,  27.188. 
The  temperature  has  been  rather  unsteady,  reading  53°  at  1  a.  m.;  fell  to  a  minimum 
of  51°  at  3  a.  m.  Commenced  to  rise  at  4  a.  m.  and  went  up  suddenly  twelve  degrees 
between  6  and  7  a.  m.,  then  reading  70°,  which  was  the  maximum  of  the  day.  After 
this  it  fell  off  to  67°  and  68°,  but  at  noon  reached  the  maximnm  point  again  and  re- 
mained there  for  three  hours,  and  then  decreased  to  57°  at  7  p.  m. ;  it  fluctnated  be- 
tween 57°  and  59°  the  rest  of  the  day.  Mean  temperature,  61°.2.  Calm  the  first  three 
hours  of  the  morning,  and  then  a  light  northeast  wind  set  in,  changing  at  9  p.  m.  to 
north,  in  which  direction  it  remained  until  5  p.  m.  and  then  calmed,  lasting  two  hours. 
For  the  remainder  of  the  day  there  ensued  a  succession  of  calms  and  light  north  and 
northeast  winds.  Clear  at  1  a.  m.,  but  a  fog  began  to  rise  from  the  river  and  sides  of 
the  mountains,  hiding  everything  at  2  a.  m.  At  3  a.  m.  it  began  to  rise,  forming  as  it 
ascended  large  cumulus  clouds,  which  covered  three-fourths  of  the  sky  at  4  a.  m.,  and 
took  up  a  motion  from  the  northwest,  disappearing  to  the  southeast.  Stratus  formed 
soon  alter,  increased  to  three-fourths,  and  were  also  moving  from  the  northwest,  while 
the  upper  atmosphere  grew  hazy.  Stratus  and  cumulus  clouds  were  observed  during 
the  greater  portion  of  the  day,  the  cumulus  moving  from  the  northwest,  while  the 
atmosphere  at  station  was  tranquil,  or  passing  gently  from  the  north. 

Received  a  set  of  signal  equipments  and  three  original  records  to-day. 

August  15. — The  barometrical  column  has  been  in  continual  motion  to-day,  rising 
and  falling  alternately;  the  last  observation,  however,  shows  an  increase  of  .08. 
Mean  barometer,  27.187.  The  temperature  increased  steadily  until  9  a.  m.  and  then 
remained  motionless  until  noon,  advancing  then,  attaining  a  maximum  of  72°  at  2  fk 
m.,  and  sinking  gradually  to  a  minimum  of  53°  at  midnight.  Mean  thermometer, 
64°.5.  Humidity  ranged  between  65  and  94  per  cent.  A  calm  at  1  a.  m.  Was  sue* 
ceeded  by  a  northerly  bi'eeze  at  2  a.  m.,  which  calmed  at  3.30  a.  m.,  only  to  be  broken 
by  a  light  north  wind  at  4.15  a.  m.,  which  kept  steady  at  that  point  until  4.30  p.  m., 
and  then  calmed,  remaining  so  at  12  p.  m.  Two-fourths  stratus  and  one-fourth  cnmulos 
clouds  with  fair  weather  are  reported  at  1  a.  m.,  but  soon  became  cloudy  as  the  stratus 
clouds  increased  and  covered  the  entire  sky  at  2  a.  m.,  having  a  slow  motion  fkom  the 
northwest.  A  break  in  the  stratus  clouds  at  4  a.  m.  revealed  about  one-fourth  cumnlas 
clouds  moving  slowly  from  the  north  ;  the  stratua  soon  closed  up  again  and  remained 
so  until  rain  began  to  descend  at  7.10  a.  m.,  lasting  mitil  7.38  a.  m.  Stratus  clouds 
began  to  disappear  about  10.30  a.  m.,  and  soon  were  lost  to  view ;  the  sky  filled  np 
with  cumulus  clouds  which  were  now  moving;  from  the  west.  All  clouds  cleared  away 
about  sunset,  affording  a  remarkably  clear  night. 

August  16. — The  barometer  was  steady  until  4.30  a.  m.  and  then  commenoed  to  rise, 
and  continued  until  2  p.  m.  For  the  next  three  hours  it  sank  .08  and  advanced  Ihua 
that  time  until  12  p.  m.  Mean  barometer,  27.248.  The  thermometer  declined  re(c- 
ularly  from  53°  at  1  a.  m.  to  a  minimum  of  49°  at  6  a.  m.,  (this  being  the  lowest  reading 
since  the  establishing  of  the  station ;)  for  the  next  three  hours  the  column  went  np 
rapidly,  reading  respectively  0°,  7°,  and  9°  higher  than  the  observation  preceding. 
The  maximum,  75°,  was  shown  at  11  a.  m.,  and.  after  fluctuating  between  that  point 
and  73°  for  the  next  two  hours,  declined  evenly  to  63°  at  last  observation.  Mean 
thermometer,  63° .9.  A  calm  existed  during  the  early  morning,  but  was  broken  by  a 
light  west  wind  at  5  a.  m. ;  calmed  soon  after,  and  during  the  remainder  of  the  day 
there  were  alternately  calms  and  light  north  winds.    A  fog  had  settled  over  the  valle/ 
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Dd  hid  everything  at  1  a.  m. ;  at  5  a.  m.  it  broke  up  and  discovered  one-fourth  cirro- 
Quinluti  clouds  moving  rapidly  from  the  west,  and  increasing  to  two-fourths  by  6  a. 
I.,  and  soon  after  disappeared.  The  fog  as  it  ascended  resolved  itself  into  cumulus 
londs,  which  were  visible  the  greater  portion  of  the  day,  varying  in  amount  from  one- 

>  four-fourths,  and  were  moving  from  the  west  while  the  lower  atmosphere  grew 
azy.  About  4  p.  m.  the  cumulus  clouds  grew  heavy,  closed  up,  sank  down  the 
louutains,  close  to  the  earth  in  the  valley,  forming  a  complete  veil.  Rain  commenced 
t  6.55  p.  m.,  and  ceased  at  7.10  p.  m.,  the  amount  being  too  small  for  measurement, 
tratus  clouds  were  seen  during  the  rest  of  the  evening  covering  the  entire  sky. 

Auguet  17. — ^The  barometer  was  almost  motionless  from  1  to  5  a.  m.  and  then  began 

>  rise«    At  10.30  a.  m.  the  advance  was  checked,  and  in  a  short  time  the  column  began 

0  sink,  continuing  until  G  p.  m.,  and  after  rising  for  a  couple  of  hours  remained  sta- 
lonary  until  midnight.    Mean  barometer,  27.311.    The  thermometer  stood  at  62*^  at 

a.  ro.,  but  dropped  to  a  minimum  of  60^  at  2  a.  m.,  and  held  that  point  until  6  a.  m. ; 
ommencod  to  rise  rapidly,  reaching  76*^  at  9  a.  m. ;  fell  to  74^  by  9.30  a.  m.,  and  kept 
hat  height  until  11  a.  m.,  when  it  again  ascended,  reaching  a  maximum  of  77^  at  noon, 
tetweeu  1.40  and  2  p.  m.,  while  a  shower  of  rain  w  as  failing,  the  column  sank  seven 
egreea.  At  3  and  4  p.  m.  it  read  72°  and  sank  evenly  to  61°  at  last  observation, 
lean  thermometer,  67°.  1.  No  air  was  stirring,  except  a  light  north  and  northeast 
(rind  at  8  and  9  a.  m.  until  11.30  a.  m.,  when  a  gentle  breeze  was  felt  from  the  south, 
emainiug  steady  in  that  direction  until  4.30  p.  m. ;  it  died  away  and  continued  calm 

1 11  p.  m.  The  clouds  have  been  very  changeable  to-day.  Cirrus,  cirro-cumulus,  and 
tratus  clouds  are  reported  at  1  and  2  a.  m.,  the  upper  clouds  moving  from  the  west 
^hile  the  stratus  clouds  were  progressing  toward  the  southeast,  and  increased,  hiding 
be  upper  atmosphere  at  3  a.  m.,  but  opened  soon  after,  revealing  the  upper  clouds  and 
isappearing  at  8.30  a.  m.  Cirro-cumulus  were  visible  until  after  10  a.  m.  Cumulus 
ormed  about  8.40  a.  m.,  and  went  on  increasing  until  rain  descended,  between  11  a.  m. 
nd  12  m.  A  heavy  shower  fell  between  1.40  and  2.45  p.  m.  Cumulus  and  cirrus 
louds  were  observed  until  6.30  p.  m.,  and  then  cleared  away,  leaving  a  haze  in  the 
pper  regions.  A  few  stratus  clouds  were  visible  at  8  p.  m.,  which  grew  heavy,  and 
ained  for  a  short  time,  the  balance  of  the  sky  being  free  from  clouds.  Whole  amount 
f  rain  collected  during  the  day,  .28. 

August  16. — The  barometer  has  been  constantly  in  motion  during  the  day,  but  the 
uctuations  did  not  exceed  .04.  Mean  barometer,  27.311.  The  temperature  was  steady 
1 61°  and  63°  until  7.30  a.  m.,  and  then  advanced  evenly  to  a  maximum  of  75°  at  noon, 
nd  after  1  p.  m.  fell  off  evenly  to  a  minimum  of  60°  at  9  and  10  p.  m.  Mean  ther- 
lometer,  65°.  The  percentage  of  humidity  has  been  high,  ranging  irom  72  per  cent. 
[)  100  per  cent.  A  continued  calm  was  broken  by  a  gentle  north  wind  at  9  a.  m.,  which 
hanged  to  south-southeast  and  back  to  north  again  in  the  next  few  hours.  Calmed 
bout  sunset  and  remained  so  at  last  observation.  Cloudy  and  rainy  weather  has  been 
sported  all  day,  the  showers  being  frequent  and  some  of  them  very  heavy.  Total 
Ain-fall,  .94. 

August  19. — To-day's  barometric  readings  are  confined  between  27.29  and  27.35.  Mean 
arometer,  27.317.     The  thermometer  sank  from  61°  at  1  a.  m.  to  a  minimum  of  58°  at 

a.  m.  and  remained  at  that  height  until  after  6  a.  m.,  when  it  ascended  evenly  to  a 
laximum  of  73°  at  noon,  and  then  fell  off  gradually  to  63°  at  midnight.  Mean  ther- 
lonieter,  65'^.1.  The  calm  reported  at  midnight  of  yesterday  continued  until-brokcu 
y  a  light  southwest  wind  at  2  a.  m.,  calmed  again  at  5  a.  m.,  and  remained  so  for  the 
alance  of  the  day.  The  sky  has  been  completely  covered  by  clouds  (principally 
tratus)  during  the  entire  day.  Rain  commenced  shortly  after  sunset  and  continued 
t  intervals  throughout  the  evening.    Amount  of  rain-fall,  .54. 

August  20. — The  barometer  was  steady  at  27.30  and  27.32  until  6  a.  m.,  when  it  began 
J  ascend,  rising  to  27.35  at  9  a.  m.  Here  the  advance  was  checked,  the  column  began 
9  sink,  and  at  1  p.  m.  read  27.30.  Again  for  the  next  four  hours  no  motion  was  per- 
eptible.    After  6  p.  m.  it  showed  a  tendency  to  increase,  and  was  progressing  slowly 

1 12  p.  m.  Mean  barometer,  27.326.  Th*e  temperature  varied  fr'om  the  minimum,  61°, 
9  64°  between  1  and  6  a.  m.,  and  then  increased  steadily  to  a  maximum  of  75°  at 
oon  and  fell  off  gradually  to  64°  at  midnight.  Mean  thermometer,  67°.  No  wind 
TOB  perceptible  until  10  a.  ra.,  when  a  light  breeze  was  felt,  varying  in  direction  from 
ast  to  northeast  and  calming  at  3  p.  m.,  in  which  condition  the  atmosphere  remained, 
rith  the  exception  of  a  sliglit  motion  from  the  east  at  8  p.  m.,  until  midnight.  The 
reather  to-day  has  been  rather  unsettled.    Frequ«nt  showers  fell  during  the  day,  and 

1  the  evening,  from  6.20  to  10.10  p.  m.,  we  had  a  continued  light  rain.  Whole  amount 
f  rain-fall,  .35.  • 

August  21. — The  barameter  increased  steadily  from  1  to  9  a.  m.  and  then  decreased 
1  the  same  proportion  until  2  p.  m.,  after  which  there  waa  not  much  change  until  5.30 
.  m.,  when  it  began  to  ascend  and  continued  so  at  last  observation.  Mean  barometer, 
7.358.  The  thermometer  stood  at  62°  and  63°  in  the  early  morning  and  then  went  up 
0  a  maximum  of  75°  at  11  a.  m.,  and  fell  off  gradually  to  a  second  minimum  of  62°  at 
lidnight.    Mean  thermometer,  67°.l.    A  calm  prevailed  during  the  day,  broken  occa- 
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sionally  by  scarcely  perceptible  east  winds.  The  weather  to-day  has  boon  rathe 
mixed.  Stratus  clouds  began  forming  about  1  a.  m.  and  went  on  increasing,  coverin 
the  sky  at  4  a.  m.  Shortly  after  they  began  to  dissipate  and  were  invisible  at  7  a.  n 
Cumulus  clouds  began  to  form  as  the  stratus  retiml,  increased  to  three-fourths,  ani 
moved  slowly  from  the  north  and  northwest;  suddenly  they  chanced  direction  am 
moved  from  the  southwest ;  at  the  same  time  stratus  clouds  appeared  coming  fh>m  th 
east,  but  soon  altered  their  course  and  moved  in  the  contrary  direction.  Soon  after  1 
a.  m.  there  commenced  a  succession  of  light  showers  and  rapid  changes  in  the  clouds 
It  appeared  as  if  the  clouds;  becoming  charged^  would  move  up  and  precipitate  the! 
moisture  and  then  clear  away.  At  6  p.  m.  cirrus  clouds  were  observed  at  a  great  height 
while  below  them  were  heavy  masses  of  cumulus  clouds.  The  lower  atmosphere  at  th 
same  time  was  quite  hazy,  and  on  the  eastern  side  of  the  valley  could  bo  seen  a  lonj 
line  of  fog  lying  close  to  the  foot  of  the  mountains.  No  clouds^wero  seen  after  sun 
set  except  lower  clouds,  they  varying  in  amount  from  one  to  four-fourths.  Who! 
amount  of  rain,  .25. 

August  22. — To-day^s  barometric  readings  were  confined  between  27.37  and  27.4S 
Mean  barometer,  27.395.  The  thermometer  was  stationary  at  63'^,  until  after  6  a.  m. 
and  then  dropped  to  62^  (the  minimum)  at  7.14  a.  m.,  advancing  rapidly  from  that  time 
att-aining  a  maximum  of  78^  at  11  a.  m.  During  the  afternoon  the  column  fluctuates 
between  75^  and  67°,  and,  after  sunset,  declined  gradually  to  63<^  at  last  observation 
Mean  temperature,  67^.5.  A  light  variable  northeast  wind  set  in  at  7.30a.  m.,  and  con 
tinned  until  3.30  p.  m.  Dark,  heavy  stratus  clouds  covered  the  entire  sky  during  th< 
early-morning  hours.  Rain  began  at  5.45  a.  m.,  and  ended  at  6.15  a.  m.  Soonaft^rthi 
rain  ceased  the  stratus  clouds  broke  up,  revealing  one-fourth  cirro-cumulus  cloud 
moving  from  the  west.  At  8  a.  m.  the  stratus  clouds  had  all  disappeared^  and  two-fourth 
cumulus  and  one-fourth  cirrus  clouds  were  observed,  the  cumulus  clouds  moviuj 
rapidly  from  the  northeast,  while  the  cirrus  were  moving  with  th©  same  velocity  fron 
the  north.  At  9  a.  m.  the  cumulus  clouds  had  diminished  to  one-fourth,  the  cirrus  htu 
disappeared,  and  two-fourths  cirro-cumulus  occupied  their  place,  while  one-fourtJ 
stratus  clouds  were  seen  below.  Soon  after  this  time  the  stratus  and  cirro-cumnliD 
clouds  became  invisible,  the  cumulus  oloilds  increased  and  covered  the  sky  at  noon,  i 
rain  commenced  at  12.30  p.  m.,  and  continued  at  intervals  until  5.30  p.  m.  Heavj 
stratus  clouds  hung  over  the  station  during  the  rest  of  the  evening.  Whole  amount  o 
rain,  .11. 

August  23. — No  material  change  occurred  in  the  readings  of  the  barometer  to-day 
Mean  barometer,  27.434.  The  temperature  ranged  at  61^  and  63^  until  after  6  a.  m 
The  column  then  began  to  rise  and  ascended  to  a  maximum  of  82^  at  1  p.  m.  A  thunder 
storm  now  suddenly  arose,  and  under  its  influence  the  column  dropped  seven  degrees,  read 
ing  75°  at  2  p.  m.  At  3  p.  m.  it  had  risen  two  degrees,  and  for  the  rest  of  the  day  decline* 
evenly  to  a  minimum  of  57°  at  midnight.  Mean  thermometer,  68°.2.  No  wind  to-daj 
except  a  gentle  northeast  at  1  p.  m.,  which  changed  to  southeast  at  2  p.  m.,  and  sooi 
after  calmed.  The  sky  remained  covered  by  stratus  clouds  until  about  3.30  a.  m.,  whoc 
a  dense  fog  arose  and  enveloped  the  station,  dissipating  about  G.30  a.  m.  Cirrus  anc 
cumulus  clouds  were  visible  during  the  forenoon,  moving  from  the  west.  At  1  p.  m. 
the  cumulus  were  moving  from  the  northwest,  and  about  one-fourth  stratus  clouds  hacj 
formed,  and  were  moving  from  the  northeast<.  At  1.30  p.  m.  several  loud  peals  ol 
thunder *were  heard,  and  m  a  few  minutes  rain  descended,  lasting  only  a  short  time. 
The  cumulus  clouds  changed  direction  to  the  northeast,  and  the  stratus  clouds  to  the 
southeast,  the  latter  disappearing  at  2.30  p.  m.,  and  the  cnmulus  again  moved  from 
the  northwest.  At  4  p.  m.  they  had  again  changed  their  course  to  northeast,  and  soon 
after  no  motion  was  perceptible.  About  sunset  all  clouds  cleared  away.  Amount  ol 
rain-fall,  .02.  Worked  nearly  five  hours  to-day  trying  to  establish  oommunication  wiU 
the  summit,  but  could  get  no  response. 

August  24. — ^The  barometer  advanced  slowly  until  8.30  a.  m.,  and  then  declined  regn- 
larly  until  6  p.  m.,  and  remained  nearly  stationary  during  the  rest  of  the  day.  Meat: 
barometer,  27.444.  The  temperature  was  steady  at  55°  and  56°  until  about  sunrise ; 
advanced  rapidly  after  that,  attaining  a  maximum  of  81°  at  noon,  at  which  height  it 
remained  until  after  2  p.  m.,  and  then  decreased  to  the  minimum,  55°,  at  midnight 
Mean  thermometer^  65°.7.  Calm  all  day.  The  sky  remained  clear  until  after  3  a.  m., 
when  a  fog  settled  in  the  valley,  covering  all  objects,  but  disappeared  soon  after  6  %, 
m.  A  few  cumulus  clouds  were  seen  during  part  of  the  day,  having  a  slow  motion 
from  the  east  and  northeast.  A  haze«was  visible  in  the  lower  atmosphere  during  pari 
of  the  afternoon,  but  vanished  about  7  p.  m.,  leaving  a  beautiful  clear  sky.  Signal 
commuutcation  with  the  station  on  the  summit  was  established  to-day. 

August  25. — ^The  barometer  decreased  unevenly  throughout  the  day.  Mean  barome- 
ter, 27.363.  The  thermometer  read  55°  at  1  a.  m.,  but  sank  to  a  minimum  of  52°  at  1^ 
and  4  a.  m..  and  then  began  to  rise,  and  went  up  to  a  maximum  of  82^  at  12  o'clock, 
(noon,)  and  declined  unevenly  to  65°  at  12  p.  m.  Mean  thermometer,  6d°.4.  The  at- 
mosphere has  been  perfectly  calm  all  day.  A  fog  bej^an  to  form  about  4.30  a.  m.,  en- 
yeloping  the  station  at  5  a.  m.,  but  soon  dxssipa^d,  leaving,  at  6  a.  m.,  a  line  of  fog 
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ilong.  the  rivor  and  the  upper  atmosphere  hazy.  At  8.30  a.  m.  camulos  clouds  formed, 
lod  for  the  first  three  hoars  had  a  variable  direction,  sometimes  moving  from  the  west, 
lorthwest,  and  northeast,  varied  in  amount  from  one  to  three-fourths,  and  disappear- 
ing soon  after  6  p.  m.  Stratus  formed  about  dark,  moving  steadily  from  the  north- 
west, rendering  the  weather  cloudy  at  times,  and  acain  clear. 

August  26. — ^The  barometer  fluctuated  considerably  to-day,  but  'shows  a  decrease  at 
last  observation.  Mean  barometer.  27.268.  The  thermometer  has  been  very  unsteady. 
k  temperature  of  65^  at  1  a.  m.  fell  to  a  minimum  of  GiP  at  4  a.  m.,  and  went  up  rap- 
idly in  the  next  hour,  reading  71^  at  5  a.  m.,  continued  to  rise  unevenly  until  2  p.  m., 
nrhen  it  gave  a  maximum  of  83^,  that  being  the  highest  point  reached  during  the 
nonth.  After  this  time  the  column  sank  irregularly  until  12  p.  m.  Mean  thermome- 
ter, 71.8^.  Variable  gentle  winds  were  felt  during  the  day  from  southeast,  east,  and 
northeast.  Stratus  clouds  formed  aJbout  2.30  a.  m.,  moving  from  some  easterly  quarter 
in  til  near  5  a.  m.,  when  they  changed  direction  to  tlie  west  and  soon  after  disappeared. 
Onmulus  clouds  were  seen  at  5  a.  m.,  took  up  a  rapid  motion  from  a  point  a  little  north 
>f  west,  and  did  not  disappear  until  after  7  p.  m.  About  one-fourth  cirrus  clouds  were 
risible  during  the  day,  being  greatly  elevated.  Stratus  clouds  formed  again  at  6  p.  m., 
increased  rapidly  and  covered  the  entire  sky  soon  after  7  p.  m.,  assuming  a  threatening 
appearance.  Peal  after  peal  of  thunder  was  heard  abput  7.20  p.  m.,  and  shortly  after 
raiu  descended,  lasting  over  a  half  hour.  Stratus  clouds  were  visible  during  the  rest 
)f  the  evening.    Total  rain-fall,  .14.   ' 

August  27. — ^The  barometer  showed  a  tendency  to  fall  until  about  4  a.  m.,  when  it  be- 
^n  to  rise, ^continuing  until  11  a.  m.,  reading  at  that  time  27.29;  for  the  next  two 
lours  it  was  steady,  and  then  dropned  .04  for  the  2  p.  m.  observation ;  remained  at  that 
leight  until  after  sunset,  and  then  began  to  increase  and  continued  at  last  observation, 
klean  barometer,  27.262.  The  thermometer  stood  at  the  minimum,  62^,  at  1  a.  m.  varied 
between  that  height  and  63°  until  6  a.  m.;  the  column  then  began  to  expand  and  rosa 
)o  a  maximum  of  81°  at  1  and  2  p.  m.  At  3  p.  m.  it  had  began  to  contract  and  con- 
/inued  unevenly  to  a  temperature  of  66°  at  midnight.  Mean  thermometer,  70°. 9. 
2a\m  until  6.30  a.  m. ;  a  light  east  wind  was  then  noticed,  but  it  died  away  soon  after 
I  p.  m.,  the  atmosphere  remaining  tranquil  the  rest  of  the  day.  Stratus  clouds,  in- 
creased and  covered  the  sky  at  2  a.  m.,  but  moved  off  shortly  after  4  a.  m.,  leaving  a 
*ew  cumulus  and  cirrus  clouds,  the  former  moving  from  the  west  and  the  latter  from 
she  northwest.  A  fog  was  also  observed  hanging  over  the  river,  but  was  soon  dissi- 
pated by  the  heat  of  the  sun.  The  upper  clouds  were  visible  until  after  5  p.  m.,  when 
ihey  became  hidden  by  stratus  clouds  which  began  to  form  shortly  after  3  p.  m.,  and 
^w  heavy  and  threatening  during  the  evening.  A  heavy  rain  began  at  10.37  jd.  m. 
md  ended  at  11.15  p.  m.,  being  the  first  rain  we  have  had  for  twenty-five  hours.  Kain- 
all,  .17. 

August  28. — ^The  barometer  rose  steadily  from  27.31  at  1  a.  m.  to  27.41  at  10  a.  m. ; 
remained  at  that  height  until  1  p.  m.,  and  sank  to  27.37  at  3  p.  m. ;  commenced  to  rise 
igain  at  4.30  p.  m.,  and  advanced  to  27.44  at  midnight.  Mean  barometer,  27,3811  The 
extreme  range  of  the  thermometer  to-day  was  on^  seven  degrees.  The  column  was 
iteady  at  65°  and  64°  until  10  a.  m.,  advanced  one  degree  for  the  11  a.  m.,  and  fell  off 
br  the  12  m.  Attained  a  maximum  of  69°  at  2  p.  m.,  and  contracted  to  63°  at  7  p.  m., 
leld  that  point  until  lip. m.,  and  then  dropped  to  a  minimum  of  62^  at  12  p.  m.  Mean 
;hermometer,  65°.4.  Light  winds,  varying  fh>m  east  to  south,  were  felt  for  a  few  miu- 
ites  at  different  times  of  the  day.  The  ^y  has  been  completely  covered  with  dark, 
leavy  clouds  all  day.    A  few  light  showers  fell,  amounting  in  all  to  .06  inch. 

August  29.— The  barometer  continued  to  ascend  t;0-day,  but  its  course  is  marked  by 
Inctuations,  and  the  increase  is  small.  Mean  barometer,  27.478.  The  thermometer 
ead  62°  at  the  first  observation,  and  sank  to  a  minimum  of  61°  at  2  a.  m.,  remained  at 
hat  height  until  after  6  a.  m.,  and  then  began  to  rise,  going  up  to  a  maximum  of  72° 
it  11  a.  m.,  dropped  one  degi«e  dt  noon,  and  reached  the  maximum  again  at  2  p.  in. : 
ontraoted  after  this  to  62°  at  midnight.  Mean  thermometer,  65°.7.  Calm  until  10.30 
k.  m.,  when  a  just  perceptible  east  wind  was  felt,  but  which  calmed  at  noon.  About 
2.30  p.  fb.  this  wind  was  again  felt,  but  changed  to  southeast  at  2.45  p.  m.,  and  calmed 
kt  5.30  p.  m.,  remaining  so  for  the  rest  of  the  day.  The  sky  remained  covered  by 
tratus  clouds  until  near  10  a.  m.,  when  they  cleared  away  revealing  three-fourths  cu- 
Qulus  clouds  moving  from  the  north.  They  soon  changed  their  direction  to  west,  and 
hortly  after  12  m.  oecame  hidden  by  stratus  clouds,  which  were  moving  fix>m  the 
ontheast,  and  partly  cleared  away  after  8  p.  m. 

August  30. — ^The  barometer  stood  at  27.50  until  after  4  a.  m.  and  then  rose  to  27.55  at 
'  a.  m.,  decreaiBed  slowly  to  27.46  at  4  p.  m.,  and  showed  a  slight  increase  at  12  p.  m. 
lean  barometer,  27.500.  The  thermometer  was  steady  at  62°  until  after  6  a.  m.,  ad- 
anced  and  attained  a  maximum  of  77°  at  11  a.  m.,  and  decreased  slowly  to  a  minimum 
f  56°  at  midnight.  Mean  thermometer,  66°.6.  A  light  northwest  wind  was  stirring 
>t  noon,  but  soon  died  away.  The  sky  was  about  half-covered  with  stratus  clouds  at 
a.  m.,  which  increased  to  four-fourths  at  next  observation,  and  did  not  entirely  dis- 
ppear  until  after  8  a.  m.   Cumulus  clouds  formed  after  6  a.  m.,  having  a  rapid  motion 
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from  the  west,  varied  in  amonnt  from  one  to  four-fourths,  and  disappeared  after  8 -p.  in 
The  lower  atmosphere  grew  hazy  in  the  afternoon. 

August  31.~The  barometer  fluctuated  between  27.49  and  27.47  until  3  a.  m.  and  thei 
dropped  to  27.44  for  the  4  a.  m.,  and  oscillated  between  that  height  and  27.37  for  the  res 
of  tiio  day.  Mean  bsyometer  27.421.  The  thermometer  exhibited  a  minimum  of  56^^  fo 
the  first  four  hours  and  then  advanced  regularly  to  a  maximum  of  81°  at  2  and  3  p.  m. 
declining  to  the  minimum  again  at  last  observation.  Mean  thermometer,  66^.7.  Cain 
until  10  a.  m.,  a  light  northeast  wind  then  sprung  up  and  continued  until  after  4  p.  iil. 
blew  for  a  short  time  from  the  southeast  about  5  p.  m.,  and  then  calmed.  Strato 
clonds  formed  and  covered  the  sky  at  2  a.  m. ;  sank  down  into  the  valley,  forming  fog 
at  5  a.  m. ;  cleared  off  about  8  a.  m.,  showing  cirrus  and  cumulus  clouds,  the  forme 
moving  from  the  northeast  and  the  latter  from  the  west.  Cirrus  clouds  disappearei 
about  10.30  a.  m.  and  the  cumulus  clouds  about  suiisel. 

September  1.— The  barometer  has  been  constantly  in  motion  during  the  past  twenty 
four  hours ;  the  midnight  reading  shows  a  decrease  of  .03.  Mean  barometer,  27.346 
The  thermometer  read  55^  at  the  first  observation }  ascended  to  56°  at  3  a.  m.,  and  son! 
to  a  minimum  of  54°  at  5  a.  m. ;  remained  at  this  point  until  after  6  a.  m.,  and  tbei 
advanced  rapidly  to  a  maximum  of  83°  at  1  p.  m.,  and  declined  unevenly  to  62<^  a 
midnight.  Mean  thermometer,  67°.7.  Calm  until  10.30  a.  m.  A  light  south  wind  thei 
sprung  up,  changing  to  northwest  at  11.45  a.  m.  and  died  away  after  1  p.  m.,  remain  inf 
calm  the  rest  of  the  day.  Stratus  clouds  formed  and  covered  the  sky  at  3  a.  m.,  bui 
soon  broke  up  and  disappeared.  A  fog  formed  on  the  river,  spread  over  the  adjacent 
country,  and  covered  objects  at  5  a.  m.,  and  dissipated  between  7  and  3  a.  m.  Uuma 
lus,  cirrus,  cirro-cumulus,  and  cirro-stratus  clouds  were  observed  at  different  times  ol 
the  day,  but  all  disappeared  about  11.30  p.  m. 

September  2.— The  barometer  fluctuated  some  to-day,  but  shows  an  increase  of  .04  al 
last  observation.  Mean  barometer,  27.342.  The  thermometer  fell  from  60°  at  1  a.  w.  t< 
a  minimum  of  56°  at  3  a.  m. ;  attained  a  maximum  of  83°  at  noon,  which  point  it  helc 
until  after  2  p.  m.,  and  then  declined  to  61°  at  midnight.  Mean  thermometer  68°.7 
Ko  wind  waa  perceptible  until  noon.  A  gentle  east  wind  then  set  in,  but  soon  cbange<] 
to  north  and  then  calmed.  Light  west  to  southwest  winds  were  observed  at  different 
times  during  the  balance  of  the  day.  A  haze  was  visible  at  first  observation, 
but  a  fog  arose  and  soon  hid  everything;  cleared  off  during  the  morning,  re 
vealing  cirrus  clouds,  varying  in  amount  from  one  to  three-fourths.  Cnmulus  clondc 
formed  about  noon,  having  a  slow  motion  from  the  west,  which  changed  to  nortli 
at  1  p.  m.  A  light  shower  of  rain  fell  between  3.25  and- 4  p.  m.,  the  amonnt 
not  being  sufficient  to  measure.  About  5  p.  m.  the  cumulus  clouds  were  again 
moving  from  the  west;  stratus  clouds  began  forming  and  assumed  a  threat- 
ening appearance  at  7  p.  m. :  at  half-past  seven,  successive  flashes  of  lightning 
were  seen,  accompanied  by  terrific  thunder.  This  thunder-storm  drew  near  the  sta- 
tion, apd  at  last  appeared  to  be  centered  directly  over  it.  Flashes  of  li^^htning  now 
followed  each  other  in  rapid  succession,  their  thunder  causing  the  building  to  shake 
violently.  At  7.45  p.  m.  the  rain  descended  in  torrents.  The  barometer  rose  rapidly, 
and  soon  the  storm  passed  ov^r.  The  clouds  broke  up,  and  part  moved  off,  leaving  the 
sky  half  covered.  Fair  weather  continued  until  aftier  11  p.  m.,  and  then  the  stratoa 
clouds  increased  and  covered  the  entire  sky.    Whole  amount  of  rain  collected,  .80. 

September  3. — The  barometer  remained  steady  at  27.37  for  the  first  two  observations ; 
sank  .01  at  3  a.  m..  and  advanced  to  27.40,  at  6  a.  m ;  exhibited  this  reading  until 
after  11  a.  m.;  declined  regularly  to  27.31  at  4.14  p.  m.,  and  fluctuated  between  that 
height  and  27.34  the  rest  of  the  day.  Mean  barometer,  27.361.  The  thermometer  de- 
creased from  60°  at  the  commencement  of  the  day  to  a  minimum  of  56°  at  5  and  6  a.  m. 
The  column  then  began  to  rise  and  went  up  to  a  maximum  of  80°  at  noon.  Kept  thai 
point  for  four  hours  and  then  decreased  evenly  to  62°  at  12  p.  m.  Mean  thermometer, 
66°.  A  light  southwest  wind  sprung  up  at  9.30  afm.,  veered  by  the  south  point  to 
northeast  at  11  a.  m.  and  backed  to  south  at  noon,  bnt  soon  settled  steady  from  the 
son th west,  in  which  direction  it  remained  until  after  4  p.  m.  and  then  calmed. 
Foggy,  fair,  and  clear  weather  is  alternately  reported  until  after  8  a.  m.*  Curnn- 
lus  clouds  then  appeared  moving  slowly  from  the  southwest,  bnt  became  hidden  by 
stratus  clouds  at  5  p.  m.  Stratus  clouds  broke  up  at  7.30  p.  m.,  exhibiting  a  few  cirma 
and  cumulus  clonds,  but  spread  and  covered  the  sky  again  at  midnight. 

Sipteniber  4. — ^The  barometer  fluctuated  to-day  between  27.27  and  27.37.  Mean 
barometer  27.320.  The  thermometer  was  steady  at  61°  and  a  minimum  of  60°  until 
7.14  a.  m.,  increased  to  a  maximum  of  78°  at  3  p.  m.,  and  declined  gradually  to  66°  at 
last  observation.  Mean  thermometer,  68°.6.  A  light  northeast  breeze  set  in  about 
1  p.  m.,  lasted  until  after  5  p.  m.,  and  then  changed  to  south ;  calmed  at  9  p.  m. 
Stratns  clouds,  varying  from  one  to  three-fourths,  were  visible  until  4  a.  m.  Cnmolua 
and  cirrus  clonds  appeared  then,  bnt  became  hidden  by  stratus  clouds  at  9  a.  m.  A 
light  rain  fell  between  10.18  and  10.55  a.  m.,  amounting  to  .03.  Stratus,  cumulus,  and 
cirrus  clonds  were  observed  until  8.30  p.  m.  when  the  two  first  disappeared,  lea\4ng  a 
few  tirrus  clouds. 
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September  5. — ^The  barometer  stood  27.32  at  the  three  first  observations,  the  pressure 
lien  increased,  and  the  column  advanced  to  27.40  at  11  a.  m.,  began  to  sink  soon 
fter,  and  fell  to  27.34  at  3  p.  m. ;  began  to  rise  again  and  went  up  to  '27.40  at  mid- 
ight.  Mean  barometer,  27.369.  The  thermometer  has  stood  high  all  day ;  read  65^ 
1 1  a.  m.,  advanced  to  73^  at  3  a.  m.,  and  sank  to  70^  at  5  a.  m.j  began  to  rise  soon 
fter,  and  attained  a  ma)cimum  of  81^  at  2  p.m.,  and  decreased  slowly  to  a  minimum 
f  61^  at  midnight.  Mean  thermometer,  72".0.  A  gentle  north  wind  set  in  about  1.30 
.  m.,  increased -to  fresh  at  3  a.  m.,  changed  to  northeast  by  4  a.  m.,  and  calmed  at  8.30 
.in.  A  few  southeast  and  northeast  motions  were  perceptible  during  the  afternoon ; 
be  remainder  of  the  day  was  calm.  Cumulus  and  cirrus  cloifds  have  been  prevalent 
o-day  ;  the  cumulus  clouds  moving  from  the  west  and  southwest  and  the  cirrus  clouds 
iorthwest  and  south. 

IN8TRUBIBKT8,  ETa 

In  placing  the  maximum  thermometer  in  position,  the  bulb  accidentally  became 
>roken,  rendering  it  useless.  The  remainder  of  the  instruments  are  in  good  condition 
md  have  worked  welL 

D.  H.  8ACKETT, 
Observer  SignaUServicey  U.  S,  A. 
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Paper  17. 
Showing  atations  inepectedj  by  whonif  and  when  inspected. 


Statious. 


Name  of  inspector. 


Date. 


Angasta,  Ga 

Alpeua,  Biich 

Burlington^  Vt 

Baltimore,  Md 

Baflfalo,N.Y 

Breckeuridge,  Minn 
Boston,  Mass 

Cleveland,  Ohio 

Cincinnati,  Ohio  — 

Cape  May,  N.  J 

Chicago,  111 

Detroit,  Mich 

Denver,  Colo 

Davenport,  Iowa — 

Daluth,  Minn 

Dabuqne,  Iowa 

Escanaba,  Mich. ... 

Erie,  Pa 

Eastport,  Me 

Fort  Solly,  Dak.  Ter 

Galveston,  Tex 

Grand  Haven,  Mich 

Indianola,  Tex 

Jacksonville,  Fla... 
Key  Wert,  Fla 


First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  actigg  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

FirHt  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  A. W.  Greely,  acting  signal- 
officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  Charles  8.  Smith,  acting 
signal- officer. 


Feb.  12, 1873. 
Mar.  28-31  73. 
Dec.  3-5, 1872. 
Feb.  4-6, 1873. 
Mar.&-15,J873. 
May  17-20, 1873 

Dec.  23, 1872,  tc 
Jan.  6, 1873. 

Sept.  23  to  Oct 
1, 1873. 

Oct.  24, 1872. 

Mar.  16-21,.73. 

Nov.  7, 1872. 

April  1, 1873. 

Jan.  30-31, 187? 

April  13-24,73. 

Oct.  15, 1872. 

Oct.  2-9, 1873. 

Nov.  6-9, 1872. 

June  7-13, 1873 

May  7-10, 1873. 

Aug.  11, 12,  and 

13, 1873. 
Oct.  1, 1872. 

April  29  to  May 

1, 1873. 
Aug.  15  and  16, 

1873. 
Sept.  16  and  17, 

1873. 
July  20  and  23, 

1873. 
March  3, 18r3. 

April  10-12,  73. 

Bforch  6, 1873. 

Feb.  5, 1873. 

Dec.  20, 1872. 
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Showing  atationa  inapecttdf  hy  whonij  and  when  inapecied — Continued. 


Stations. 


Name  of  inapectoT, 


BUe. 


Keokuk,  Iowa 

Lake  City,  Fla 

Louisville,  Ky , 

Leavenworth,  Eaus , 

La  Crosse,  Wis , 

Mount  Washington,  N.  H 

Montgomery,  Ala 

Mobile,  Ala 

Memphis,  Tenn 

Milwaukee,  Wis 

Marquette,  Mich 

Morgantown,  W.  Va 

N^ew  Haven,  Conn 

^f ow  London,  Conn 

New  York  City,  N.  Y.... 

Norfolk,  Va 

New  Orleans,  La 

Nashville,  Tenn , 

Oswego,N.  Y , 

Omaha,  Nebr 

Portland,  Oreg 

Pittsburgh,  Pa 

Portland,  Me 

Punta  Rassa,  Fla 

Philadelphia,  Pa 

Pembina,  Dak.  Ter , 

Rochester,  N.  Y -. . . 

San  Francisco,  Cal 

San  Diego,  Cal 

Santa  F<S,N.Mex 

Savannah,  Ga 


First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer^ 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

Second  Lteut  A.  W.  Greely,  acting  Big* 
nal-offieer. 

SeconcI  Lieut.  A.  W.  Greelyj  actiug  sig- 
nal-officer. 

Second  Lieut.  A.  W.  Greely,  octiiig  sig- 
nal-officer. 

First  Lieut.  Charkti  S.  Bhutli,  uetiog 
signal-officer. 


June  15-18, 73. 

Feb.  4, 1873. 

March  26, 1873. 

• 
June  29  to  July 

2, 1873. 
Aug.   8,   9,  and 

10,  1873. 
Dec.  7-9, 1872. 

Feb.  15, 1873. 

.Feb.  18, 1873. 

March  21, 1873. 

April  23-28, 73. 

May  1,2,1873. 

Aug.  18-21, 1873. 

Jan.  11-14, 1873. 

Jan. 15-17, 1873. 

Jan.  19-24, 1673. 

Feb.  12-15, 1873. 

Feb.  22, 1873. 

March  24, 1873. 

Feb.  24-28, 1873. 

July  28  to  Aug. 

5. 1873. 
Oct.  15-18, 1872. 

Nov.  11, 1872. 

Dec.  16-19, 1872. 

Sept.  18-20, 73. 

Jan.  21, 1873. 

Jan.25-29, 1873. 

May  24-27, 1873. 

March  l-«,  1873. 

0«tS-l2,187i. 

Gct*i7,  tJ?:2, 

Nova!i,i3iiaTC 


Digitized 


by  Google 


950  REPORT  OF  THE  SECRETARY  OF  WAR. 

Showing  ataiiona  inspectedj  by  ic/iowi,  and  when  inspected — Continued. 


Stations. 

Name  of  inspector. 

Date. 

Shreveport,  La .- 

First  Lient.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-ofiBcer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

First  Lieut.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lient.  Charles  S.  Smith,  acting 
signal-officer. 

Second  Lieut.  A.  W.  Greely,  acting  sig- 
nal-officer. 

First  Lieut.  A.  W.  Greely,  acting  signal- 
officer. 

March  11, 1873. 

Saint  Paul,  Minn 

May  6-10, 1873. 
June  17-2^,  73. 

Saint  Louis,  Mo 

Toledo,  Ohio 

Oct.  21, 1872. 

Vicksburgh,  Miss 

Mar.  21-25,  73. 
March  17,  lt^73. 

Wood's  Hole,  Mass 

Yankton,  Dak.  Ter 

Jan.  6, 7, 1873. 
July  ,  1873.    5-8 

Paper  18. 

INSTRUCTIONS    FOR    MAKING    AND    REPORTING    TELEGRAPHIC     RIVER 
OBSERVATIONS  FOR  THE  SIGNAL-SEHVICE,  UNITED  STATES  ARMY. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture, 

Uaahingtony  D.  C,  April  10,  1873. 
'    1.  All  measurements  at  each  station  will  be  made  from  the  bench-mark  or  water- 
level  in  common  use  by  river-men  at  that  station,  and  the  depth  of  water  from  the  bed 
of  the  river  to  this  level,  at  tlio  point  where  the  gauge  in  use  is  located,  will  be  reported 
to  this  office  at  the  time  of  sending  in  the  first  mail  reports. 

2.  The  gauge  used  will  be  put  up  by  the  observer  at  each  station  at  the  expense  of 
this  office,  and  will  be  made  of  pine  or  oak  timber,  two  inches  thick  by  ten  inches  ia 
width,  and  of  sufficient  length  to  cover  the  full  range  of  the  river  between  extreme 
low-water  and  high-water  marks.  This  timber  will  be  placed  edgewise  and  firmly  im- 
bedded in  the  earth,  leaving  one  and  a  half  inches  of  it«  width  exposed  above  the  level 
of  the  ground.  The  upper  edge  will  be  planed  smooth,  and  carefully  graduated  in  feet 
and  inches,  afta'  being  placed  in  position^  taking  the  established  bench-mark  or  level 
reierred  to  in  Par.  1  as  the  zero  of  the  scale,  and  numbering  the  feet  and  inchee  both 
above  and  below  that  point,  unless  it  is  at  extreme  low- water  mark,  in  which  case  the 
numbers  will  all  be  above  the  zero  of  the  scale.  [Figures  1  and  2.1  Especial  pains 
will  be  taken  in  graduating  the  gauge  to  see  that  the  distances  marked  ofiT  upon  it 
for  each  foot  and  its  subdivisions  will  correspond  exactly  to  the  vertical  foot  and  sub- 
divisions of  which  they  are  the  measure.  This  can  be  readily  done  by  means  of  an 
ordinary  spirit-level,  a  straight-e<lge  on  which  to  place  the  level,  and  a  graduated  rod, 
fixed  vertically,  from  which  to  take  the  measurement. 

3.  Observations  will  be  made  daily  from  May  1  to  July  31  and  October  1  to  Noveu»- 
ber  30  of  each  year,  and  at  such  intermediate  times  as  may  be  desired  by  the  Chief 
Signal-Officer,  or  rendered  necessary  by  any  sudden  or  imexpeoted  change  in  the  con- 
dition of  the  river. 

4.  Whenever  the  rise  or  fall  of  water  is  gradual^  one  observation  per  day  will  be 
made  at  3  p.  m.,  local  time,  during  the  periods  named  above.  When  the  changt^  is 
sudden  and  unusual  in  its  character,  re[>orts  will  be  made  every  three  hours  during 
such  change  until  the  river  resumes  its  normal  condition. 

T).  Observations  wmII  be  made  on  Sundays  at  the  regular  hours,  and  delivered  pauc- 
tually  at  th»3  telegraph -office,  as  on  other  days  of  the  week. 

6.  All  regular  rei^rts  will  be  sent  in  the  cipher  accompany in«j  these  instructions^ 
and  signed  "  Observer,"  only.  The  name  of  the  observer  will  not  be  given.  They  will 
consist  of  five  words  each,  (beside  the  address  and  signature,)  arranged  in  the  follow- 
ing order  : 

1.  Name  of  station. 

2.  Date  and  time  of  report. 
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State  of  weather  and  direction  of  wind. 
Depth  of  water  in  feet. 
Depth  of  water  in  inches. 

fourth  word  will  show  the  distance  in  feet  ahove  or  helow  the  hench-mark, 
3  fifth  word  the  odd  inches,  when  there  are  any.  If  the  depth  can  he  exj^ressed 
alone,  the  word  "naught"  will  he  sent  in  the  fifth  space.  When  the  river  is 
it  time  of  report,  ohservers  will  use  the  cipher-words  in  the  column  headed 
'  and  those  in  the  column  headed  "  Fall "  when  it  is  falling. 


jports  will  he  written  in  duplicate  on  Form  1,  and  one  copy  filed,  properly 
and  si^^ned,  at  the  telegraph-office  within  thirt}^  minutes  after  the  observa- 

tle.     The  report  from will  be  sent  to  the  observer-sergeant  at  . 

led  copy  of  each  report  made  during  any  oue  day  will  be  mailed  on  the  mom- 
succeeding  day  to  the  "  Chief  Signal-Officer,  Washington,  D.  C. " 
luplicates  (Form  1)  must  be  properly  dated,  timed,  and  signed,  as  indicated 
brms,  and  must  also  show  upon  their  face  the  time  at  which  they  were  filed 
graph-office. 
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9.  A  weekly  report  (on  Form  27)  will  be  made  to  this  office,  showing  the  nnmber  o 
reports  sent  during  each  day  of  the  week ;  the  line  by  which  they  were  sent ;  time  o 
filing  in  telegraph-office ;  and  such  other  data  as  may  be  indicated  by  the  heads  of  th< 
different  columns. 

10.  All  necessary  blanks,  forms,  stationery,  &c.,  will  be  furnished  by  this  office,  am 
will  not  be  purchased  by  observers  without  special  authority  from  the  Chief  Signal 
Officer.  Timely  requisition  will  be  made  upon  this  office  for  additional  blanks  anc 
stationery  whenever  necessary. 


•> 


,^o 


da 


ta> 


11,  All  bills  for  services  or  for  material  furnished  should  be  rendered  monthly,  and 
will  be  settled  by  the  property  and  disbursing  officer  of  the  Signal-Office  as  soon  after 
their  receipt  as  the  necessary  vouchers  can  be  signed.  The  bill  for  construction  of 
guage  will  be  settled  promptly  upon  its  receipt  at  this  office.    Observers  will  not  pre- 
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ay  telegrams  or  reports  on  official  business,  as  settlement  will  be  made  by  the  office 
ith  the  telegraph  company  direct. 

12.  Observers  will  arrange,  as  far  as  practicable,  to  have  some  competent,  reliable 
erson  to  make  reports  in  case  of  their  sickness  or  unavoidable  absence;  and,  when 
bis  is  done,  will  see  that  the  person  so  employed  ispropierly  instructed  in  his  duties. 

13.  Special  telegraphic  reports  will  be  made  to  this  office  of  the  formation  or  break- 
ig  of  all  ice-gorges  or  other  obstructions  in  the  river,  and  of  the  presence  of  float- 
ig  ice  or  timber,  when  of  sufficient  extent  to  render  navigation  unsafe,  stating,  in 
B  few  words  as  possible,  the  location  and  extent  of  the  gorge,  break,  or  obstruction 
1  each  instance. 

14.  It  is  expected  that  all  observers  will  make  their  obervations  and  reports  accu- 
ately  and  prompily^  bearing  constantly  in  mind  the  fact  that  their  usefulness,  when 
eceived  at  this  office,  depends  wholly  upon  these  two  conditions. 

15.  The  Chief  Signal-Officer  reserves  to  himself  the  right  of  withholding  payment 
pom  any  observer  who  shall  neglect  to  make  his  reports  accurately  arid  promptly. 

16.  Whenever  necessary,  reports  from  adjoining  stations  will  be  sent  to  observers, 
nd  will  be  given  by  them  to  the  press,  and  also  posted  in  such  public  places  as  are 
lost  frequented  by  river-men  and  merchants  interested  in  the  condition  of  the  river. 

17.  Official  communications  by  mail,  addressed  "  Chief  Signal-Officer  of  the  Army, 
^Tashington,  D.  C,"  go  free  of  postage  until  June  30,  1873,  after  which  they  must  be 
•repaid.    Stamps  for  this  purpose  will  be  furnished  from  the  Signal-Office. 


IPHER   FOR   TRANSMISSION   OP   TELEGRAPHIC    RIVER   OBSERVATIONS 
FOR  THE  SIGNAL-SERVICE,  UNITED  STATES  ARMY. 


INSTRUCTIONS  FOR  USING  THE  CIPHER. 

1.  Each  report  will  consist  of  fixie  words  besides  the  address  and  signature.  '  In  the 
irst  space  of  the  form  used  the  name  of  the  station  from  which  the  report  is  made  will 
►e  written ;  in  the  second  space,  the  word  for  date  and  Hme  of  report ;  in  the  third  space, 
he  one  for  state  of  weather  and  direxitUyn  of  wind;  in  the  fourth  space,  the  de]^ih  of  water 
Q  feeiy  and  in  the  fifth  space  the  depth  in  inches  in  excess  of  the  feet.  The  cipher-words 
hould  in  all  cases  be  written  plainlj^  and  correctly. 

Example. 

(Form  1.) 

War  Department,  Signal-Service  United  States  Army, 

Division  of  Telegrams  and  Reports  for  the 

Benefit  of  Commerce  and  Agriculture. 

Report  of  olfservatioH  taken  at  Hermann  on  April  1,  at  6p,  m. 


Observer- Sergeant,  Saint  Louis, 

Hermann. 

Gab. 

Lomond. 

Harden. 

Often. 

Observer, 

Handed  to  operator  at  6.20  p.  ra. 

Note. — Operators  will  send  only  the  matter  inside  the  heavy  lines. 

Translation. 

Name  of  station Hermann. 

^,  (  Date  of  report First  day  of  the  month. 

'*" {  Time  of  report 6  o'clock  p.  m. 

^«,^«^  (  State  of  weather Heavy  rain. 

^™^^* J  Direction  of  wind Northwest. 

?^^^®° I  Height  of  water  above  bench-mark 12  feet  5  inches. 

River  rising. 

The  cipher-words  to  be  used  when  the  water  is  either  above  or  below  the  bench- 
nark  will  be  found  on  page  956. .  When  the  water  is  rising,  the  words  will  be 
sken  £rom  the  left-hand  columns;  when  it  is /alZin^,  from  the  right-hand  columns. 
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DATE  AND  TIME  OF  REPORT. 
,  (Second  space  in  Form  1.) 


Date. 


1 

2 

3 

4 

5 

6 

7...... 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


3  p.  m. 


Cad. 

Cake. 

Calf. 

Cam. 

Camp. 

CaDC. 

Cape. 

Cary. 

Caae. 

Cash. 

Cat. 

Cbew. 

City. 

Clip. 

Coal. 

Cob. 

Coke. 

Cold. 

Come. 

Cork. 

Cost. 

Cox. 

Crab. 

Crow. 

Cry. 

Cuba. 

Cud. 

Cup. 

Cuff. 

Cur. 


6  p.  ra. 


Gab. 

Gage. 

Gain. 

Game. 

Gang. 

Gap. 

Gard. 

Gas. 

Gate. 

Gaul. 

Gave. 

Gay. 

Gem. 

Get. 

Gift. 

Gild. 

Gin. 

Gird. 

Give. 

Glad. 

Glen. 

Go. 

Gone. 

Good. 

Gray. 

Grin. 

Grub. 

Gull. 

Gun. 

Gust. 

Guy. 


9  p.  m. 


Mace. 

Made. 

Ma^i. 

Mam. 

Make. 

Malt. 

Man. 

Mark. 

Max. 

Maze. 

Mean. 

Meek. 

Meg. 

Mend. 

Met. 

Mine. 

Minx. 

Itfoat. 

Mob. 

Mood. 

Mope. 

Morn. 

Moss. 

Moth. 

Move. 

Mown. 

Mud. 

Muff. 

Mugs. 

Musk. 

Myth. 


12  mid- 
night. 


Nag. 

Nail. 

Nivsh. 

Nave. 

Navy. 

Nay. 

Neal. 

Neap. 

Near. 

Neck. 

Ned. 

Nero. 

Nest. 

New. 

Next. 

Nice. 

Nick. 

Nigh. 

Nile. 

Nip. 

Nod. 

Nook. 

Noon. 

Nor. 

Nose. 

Not. 

Noun. 

Now. 

Nude. 

Nut. 

Nye. 


3  a.  m. 


Kaffer. 

Kale. 

Kalif. 

Kamsin. 

Kaw. 

Kedge. 

Keen. 

Keep. 

Keg. 

Keal. 

Kennel. 

Kennedy. 

Kept. 

Ketch. 

Key. 

Kick. 

Kid. 

Kidder. 

Kill. 

Kiln. 

Kimbo. 

Kind. 

King. 

Kink. 

Kiss. 

Kite. 

Knap. 

Knave. 

Knife. 

Knock. 

Know. 


6  a.  m. 


Idea. 

Idiom. 

Idle. 

If. 

Ignite. 

Ilex. 

Iliad. 

Ilk. 

Image. 

Imagine. 

Imbauk. 

Imbibe. 

Imbow. 

Imburse. 

Imp. 

In. 

Incase. 

Index. 

India. 

Indite. 

Indorse. 

Induce. 

Indulge. 

Infant. 

Infect. 

Infer. 

Influx. 

Ink. 

Insane. 

Into. 

Invoke. 


9  a.  m. 


Pace. 

Pack. 

Pad. 

Pagan. 

Page. 

Paint. 

Pale. 

Palm. 

Palsy. 

Pan. 

Panel. 

Pansy. 

Pardon. 

Pass. 

Pause. 

Paw. 

Peace. 

Peak. 

Peg. 

Pen. 

Pelt. 

Pike. 

Pin. 

Pit. 

Pitch. 

Plant. 

Plain. 

Plow. 

Plum. 

Plug. 

Plush. 


Sack. 

Sad. 

Safe. 

Salt. 

Same. 

Sample. 

Sand. 

Sash. 

Sance. 

Saw. 

Say. 

Scant. 

Scale. 

Sense. 

Send. 

Sex. 

Shade. 

She. 

Shine. 

Shrub. 

Side. 

Sick. 

Sign. 

Silk. 

Sin. 

Sing. 

Sink. 

Skate. 

Skm. 

Skunk. 

Sting. 


All  cipher-words  should  be  written  plainly  and  distinctly. 
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:5 


Q 


©      «8      « 

s  s  o 


a    © 
;i4  (i< 


§  I 


^ 

^ 


Id 

JWN53c5O0Si8O.„ 


-^    *^    *-S     t^    a 


S  ^  ^ 
®  ©  J^ 
©go 


§  -S    2  I  ^    I  .2  I    - 


a 


.a  -^    a 

J      3      © 

O   Q   O 


i>  M'  J  i 

"**    kT     'sJ 


s  s 


s    .  a 

5,  t3     © 

111 

O  Q  Q 


-S    fl 


o  o 


a 


«  i 

o    o 


rj       2       00       ^2 

O     J     3     ^ 
^     S     Pi     CC 


a  d  S 

C8  ©  'O 

r3  ^  a 

<J  ^  <^ 


a    o    ^   -r 

b<     h     c3     s 


OS     ^ 


1^ 


.     c9 
cS     C3 


>»  -s 


.2    ©• 


o  (S 


•I  fl 

5    3    §^  § 

K     CQ    CQ     CQ 


^ 

^ 


d 


a    ^ 
^  ^  ^ 


©  .2  •- 

HH    'a     00     §     i     3 
W    HH    >^    i-i    i-i    "-i 


©     a 


S      oj      K^'     c8      ©    T* 

to  ;q    a    a    ©    c3 
-<    ^  -<    <J   P5   O 


3  ^  [©  .2  ^ 
Q  o  Q  a  w 


a 


^    a 


O   fx   P^ 


p^  .2 

a 
o 


^1   S   'l 


^ 


I   I   S 


> 


O^^      SF©      ^©*c3 

3  O  H  !j  ^ 


.JS'  ©  .s^  ©    ^ 

;^  S  hi  M  A 
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DEPTH  OF  WATER  IN  FEET. 
(The  following  cipher- words  will  be  used  when  the  water  is  above  bench-mark.) 

(Fourth  space  in  Form  1.) 

Biae.  FalL 

0  Habit.  Habit. 

1  Hadley.  Labor. 

2  Hague.  Lackey. 

3  Hair.  Lad. 

4  Half.  Laden. 

5  Halo.  Lady. 

6  Halter.  Lager. 

7  Hamlet.  Lam. 

8  Handy.  Lamb. 

9  Hang.  Land. 

10  Happy.  Landing. 

11  Harbor.  Lansing. 

12  Harden.  Lantern. 

13  Harem.  Lapse. 

14  Harlot.  Larcb. 

15  Harm.  Lard. 

16  Harper.  Large. 

17  Harry.  Lash. 

18  Harsh.  Late. 

19  Harvest.  Lath. 

20  Haste.  Latin. 

21  Hatcb.  Latrobe. 

22  Hawk.  Langb. 

23  Hayti.  Laura. 

24  Hazard.  Laurel. 

25  Hazel.  Lava. 

All  cipher* words  shoold  be  writtou  plainly  and  distinctly. 


Kise. 

Fall 

26  Hazy. 

27  Heal. 

Lavish 

Law. 

28    Heap. 

Lawn. 

29    Heart. 

Lawyer. 
Lead. 

30    Heath. 

31    Heathen. 

League. 

32    Heavy. 

Lean. 

33    Hebe. 

Leaping. 

34    Hebrew. 

Learn. 

35    Hebron. 

Leaven. 

36    Hector. 

Lecture. 

37    Held. 

Ledger. 

38    Helix. 

Left. 

39    Helm. 

Leg. 

40    Helot. 

Legal. 

41    Help. 

Legend. 

42    Hence. 

Leghorn. 

43    Henry. 

Lemon. 

44    Herald. 

Lenox. 

45    Herd. 

LenteL 

46    Heresy. 

Lesson. 

47    Hermit. 

LeveL 

48    Hernia. 

Levity. 

49    Heroic. 

Levy. 

50    Here. 

Lend. 

DEPTH  OP  WATER  IN  INCHES. 
(The  following  cipher-words  will  be  nsed  when  the  water  is  above  the  beneh-mark.) 
(Fifth  apace  in  Form  1.) 


Bise. 
Naught. 
Oath. 
Obtain. 
Odium. 
Offend. 
Often. 
Omega. 


Fall 

Rise. 

Naught. 
Wafer. 

7 

Omit. 

8 

Order. 

Waken. 

9 

Organ. 
Other. 

Walk. 

10 

Wander. 

11 

Ought. 

Water. 

Wave. 

FalL 
Wench. 
Weak. 
Westoo. 
Whack. 
What 


All  cipher- words  should  be  written  plainly  and  distinotiy. 


SURFACE  OF  WATER  BELOW  BENCH-MARK. 
(The  following  cipher-words  will  be  used  only  when  the  water  is  helow  the  bench-mark  or  sero  of  gKttg< 


Feet 


1 
2 


Bise. 

Qnab. 
-    Quack. 
3    Quaff. 

5  Quaid. 

6  Quail. 

7  Quaint. 

8  Quake. 

9  Quart. 
10  Quash. 


FalL 

Else. 

Race. 

11 

Queen. 

Rack. 

12 

Quell. 

Raft. 

13 

Quench. 

Rag 

14 

Quip. 

Raid. 

15 

Quire. 

Rake. 

16 

Quince. 

Rank. 

17 

Quit. 

Rap. 

18 

Quorum. 

Rat. 

19 

Quote. 

Read. 

20 

Quotient. 

Fan. 

Refit 

Relay. 

Rent 

Rich. 

Rid. 

Rife. 

Ring. 

Rite. 

Role. 

Bom. 
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Inches, 


Biae. 
Vade. 
Valve. 
Vane. 
Vase, 
Vat. 
Vault. 


Fall 
Each. 
Ear. 
Eagle. 
Earth. 
Earn. 
Ease. 


Rise. 

7  Vest. 

8  Vex. 

9  Vice. 

10  Vine. 

11  Virge. 


Fall. 

Eat. 

Eden. 

Edge. 

Engine. 

End. 


All  cipher- words  should  be  written  plainly  and  distinctly. 


(Form  27.) 

War  Department, 
Signal  Service  UNrrED  States  Army, 
Division  ok  Telegrams  and  Reports  for  the 
Benefit  of  Commerce  and  Agriculture. 


Report  ofHver 

obeervalions  made  during  week  ending  Saturday ,  187-,  at 

Day  and  date. 

No.  of  ob- 
servations 
per  day. 

Time    ob- 
servation 
made. 

Time  filed  in 
telegraph- 
office. 

Line  sent 

by. 

Remarks. 

nnday .-----... 

[onday 

uesday 

Wednesday 

• 

hursday 

ridav  ......... 

a.  au«*^    ...... .. . 

ftturday 

otal  No.  of  ob- 
lervations  dar- 
ng  week. 

Ohserver, 


One  copy  of  this  form ,  properly  filled  up,  will  be  mailed  to  the  Cliicf  Signal-Officer, 
^^ashington,  D.  C,  on  Monday  of  the  week  succeeding  that  of  which  it  is  the  recora. 
'  from  any  cause  the  reports,  are  not  forwarded  by  telegraph,  the  fact  will  be  notea, 
ith  suitable  explanation,  under  the  head  of  *'  Remarks.'' 
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APPENDIX. 

The  following  table  of  elevations  is  furnished  for  the  information  of  all  observe 
Any  errors  in  the  figures  and  any  changes  in  location  of  office  or  elevation  of  baron 
ter  since  date  given  opposite  each  station  will  be  promptly  reported  to  this  office, 
no  changes  have  taken  place  since  the  date  named  in  the  following  table,  the  elevatl 
given  will  be  used  for  correcting  all  barometrical  observations. 


Station  and  date  of  last 
reported  change. 


a  OS 
S  c 


Bench-mark. 


if 

g  e  O' 


Alpena,  Mich.,  Septem- 
ber 9,  l«7-2. 

Angnsta,  Ga.,  May  15, 
1872. 

Baltira(»ro,  Md., Decem- 
ber 2.3, 1870. 

Boston,  Mass,  January 
9, 1871. 

Breckenridge,  Minn., 
April  21, 1872. 

Buftalo.  N.Y.,Juue21, 
1873. 

Burlington,  Vt,  May 
24,  1871. 

Cairo,  m.,  August  19, 
1871. 

Cape  May,  N.  J.,  May 
17.1871. 

Charleston,  S.  C,  Jan- 
uary 1, 1871. 

Cheyenne,  W.  T.,  May 
1, 1871. 

Chicago,  111.,  June  19, 
1873. 

Cincinnati,  Ohio,  Octo- 
ber 22, 187Q. 

Cleveland,  Ohio,  May 
34, 1973. 

Corinne,  Ftah,  Febru- 
ary 1, 1871. 

Davenport,  Iowa,  May 
23, 1871. 

Denver,  ('olo.,  Novem- 
ber 10, 1871. 

Detroit,  Mich.,  May  15, 
1871. 

Dubuque,  Iowa,  August 
26, 1873. 

Du  Luth,  Minn.,  Octo- 
ber 18, 18»0. 

Eastport,  Me.,  March 
20, 1873. 

Erie,  Pa..  May  25, 1873.. 

Escanaba,  Alich.,  May 

19. 1871. 

Fort    Benton,    M.  T., 

October  2, 1872. 
Fort  Gibson,  March  31, 

1873. 
Fort  Garry,  Manitoba. . 
Fort  Sully,  D.  T.,  April 

25. 1872. 
Galveston,  Tex.,  April 

19, 1871. 

Geneva,  N.  Y 

Grand  Haven,  Mich., 
August  15, 1872. 

Halifax,  Nova  Scotia.  - . 

Havana,  June  21, 1873  . . 

Indianapolis,  Ind.,  Feb- 
ruary 4,  1871. 

Indianola,  Tex..  May  1, 
1872. 


Feet 
18.10 

28.00 

31.24  above 
door-sill. 

42.00 

3.00 

55.00 

33.35 

33.00 

5.5 

39.00 

17.00 

67.00 

68.00  above 
door-sill. 

44.00 

14.00 

40.3 

35.00 

73.00 

30.20 

18.22 

31.10 

29.63 
16.8 

3.6 

19.00 


Feet. 


3.  CO    below 
railr'd-track. 


Lake  Huron  — 
Railroad  track. 


I 


11.8 

0 

38.00 

6. 22  below  . . 

43.5 

8.7 

(?)0 

0 

■  14 

Door-sill 
above  hiiAv 
113.90. 


I  City  base 

)  Railroatl-track  at  sta- 

'  tion. 

,  Erie-canal  docking.. 


City  base 

Ordinary  low  water 

in  Ohio  River. 
Mean  sea-level 


Ground  at  Saint  Mi- 
I      cluu  I'm  Church. 
U.  P.  R.  R.lrack 

'  City  base,  2  feet  below  [ 
I      low  wsitHr. 

City  biiHo  :  low  water  | 
I      in  Oh  it)  River,  I8.W.  i 


Feet    I 
580.00  I 

(I)  147. 00  I 

Door-sill  above, 
niean-t  ido, 
13. 95. 

2:16    I 

I 

963.00  i 

569.00  ! 

195.72  I 

275.7     I 

•  : 

•     22.4     I 

6, 041. 00  ; 

576.  00  i 
432.00 


I 


0 

31.2  ; 

13 

I 
15.3 

56. 12 

24.50  ' 

30.15  \ 

76.87  ' 
6.5 


I  C.  P.  R.  R.  track 

,  City  base,  low  water  . 
'  K.  P.  R.  R.  track , 


City  base,  Detroit 
River.  i 


Lake  Superior,  ordi-  , 

nary  h'vol.  I 

Sea-level 


63a7 

4,233.00 

532.88 

5,a^.oo 

568.00 
57a  3 
600.00 


Lake-lev**! , 

Lake  Michigan,  low 

water.  I 

Ground ' 


564.00  I 
57a  3    I 

(?)  2,  674. 00  , 


16.00 
35.2 


2L00 


2.267 
46.7 


16.00 


160         1  Low  water  Missouri 
,      River. 
4         '  Mean  high  tide 


(01,512         itf)l,6c«.C 

1  4a9 


City    base,    9.2    feet 
above  low  water. 


587.5 


19.  .389 
39.00 


Sea-level 

City  base,  White  Riv- 
er, low  water. 
Ground 


661.00 
9.00 
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^tatinii  anil  Aali}  f>f  loAt 


Facksouville,  ila.,  Sep. 
t«mbor  -21,  lti71. 

Keokuk,  Iowa,  Decem- 
ber 15, 1871. 

vev  West,  Fla.,  August 
1, 1871. 

Qiigston,  Canada,  Feb- 
riujr.Y  12,  UT2. 

Cxoxville,  TeiiM.,  Jan- 
nary  15, 1871. 

La  Cro8i*e,  Wis.,  Octo- 
ber 15.  lf7-2. 

L.ake  Citv,  Fla.,  Octo- 
ber 16, 1870. 

>avenwoith,      Kans.,  I 
May  '20, 1671.  ; 

Lexington,  Ky.,  Octo-  i 
ber  10,  ld7-2. 

Louisville,  Kv.,  Feb- 
ruary -20,  lp'7-2. 

Lvnchbur>;h,  Vii,,Juno  , 
'2,  1871. 

tfarquetle,  Mich. .Octo- 
ber 9,  1871. 

Memphis.  Teun.,  Octo- 
ber 9,  lb71. 

Vlilwaukee,  Wis.,  Jan- 
uar>'  25, 1873. 

tf  obilV,  Ala.,  May  1, 1872. 

Moiitjiomery,  Ala., 
September  4, 1872. 

Houtreal,  Canada 

klorgantown,  W.  Va  . . 


II 


a  ^  O 


17.66 
45.9 
12.00 
77.00 
20.00 
81.6 
16.00 
33.00 
35.00 
60.2 
6.5 
30.11 

37.00 

44.5 

32.00 
29.3 


I 


35.11 


tfount       Wasliington.  ' 

N.  lI.,Octobir5.  Iti71.; 
Nashville,  Teua.,  Mar.  ' 

21, 1872.  I 

S^ew  liaveu, Conn.,  Dec  i 

6, 187-2. 
S'ew    London,    Conn.,  I 

Jan.  9.  Ito71.  I 

S^t  w  OrleaiiH,  La.,  Not.  ; 

1.1871.  I 

S'(  w  York,  N.  Y.,  July  i 

26, 1871.  I 

S'orlolk,Va.,Sept.9,'71  ' 
^rnalm,  Xi'br.,  Dec.  1,  I 

1871.  I 

Jwwciio,  N.  Y.,  Oct.  12,  , 

187U. 
?ombina,D.T.,Oct.l5;  I 

1872. 
?hilatlelpbia,  Pa.,  Sept. 

'21, 187L  I 

^ike's  Peak 

?itt.sburgh,  Pa.,  July 

1,  1871.  I 

^oi-t  Dover,  Canada 1 

:\)rt  Stanley,  Canada  .. 
Portland,  Mo.,  Jan.  13,  | 

1871.  I 

Portland,  Oreg.,  Nov.  I 

1,1871.  I 

?unta  Kassa,  Fla.,  Nov.  j 

I,  1^72. 

Juebee,  (Canada ' 

ioche&ter,  N.  Y.,  Oct.  |  84.5 

3,  1072. 

>an  Antonio,  Tex 

;nnDie-o,Cal.,Oct.l5,  I  17.72 

1871.  { 

5aii  Francisco,  Cal.,Oct. ,  47. 00 

23, 1«71.  1 


28.3 

4.7 

2LO0 

4L9 

12.00 


0  5 

6i 


0 


Below  bench, 
11.40. 
11.36 

0 

51. 38 

(0  0 

Below     city 
bench,  5.9'. 
8.5 

Below     city 
base,  2.  00. 

14-2.5 

38.6 

0 
0 


166.  51 


7.4      lielow 

bench. 
3L5 

217.2 

63.1 

0 

16.8 

« 

45.5 
128.  00 

5.34 
below. 
14.44 

42.00 
26.  4 

13.52 
71.29 

(?)  33. 00 

24.00 

3.00 

0 

53.12 

15.00 

Benoh-niarli. 


Ground 

Low-water  mark  on 

britl/xe.    • 
Groun^ 


Main  floor  of  Center 

College. 
Railroad- track 


.do  . 


City  base,  low  w.iter 

MiH.sonri  River. 
Rail  road- track 

City  bench,  comer  of 

Main  and  Bnllit  at" s. 

Railroad-track 


City  baw,  38.22  ft-.t 
above  ordinary'  wa- 
ter. 

City  base 


Ground  . 
do. 


Low  water,  Mononpra- 

hela  River. 
Liruteuant       Cram's 

Summit  beneli. 
City  ba.se 

Ground 


Ground. 


4^ 

^ 

=  * 

2  = 

f^ 

I. 

=  ^ 

3  tf  ?. 

^t 

^..^  Jt 

|l 

'■a 

H 

JWt 

F6dt 

(?)  5.24 

(?)  22. 9 

471.  64 

583.9 

d.OO 

17.00 

319. 00 

326.7 

98 1.  42 

993.00 

653.3 

636.26 

200. 00 

216. 00 

729.00 

813.  33 

)  1, 048. 00 

1,083.00 

441.6 
(?)723.00 
638.  22 

119.44 

578.3 

9.00 
191. 2 


City  bench,  eor.Can.d 

81.  and  Cust.  Hoa^e. 
City   l)»iich,  e.\tit«iiio 

hi'^h  watl'r. 
Mfaii  tiilc-l"vel  (t) 
City  \)AM\  low  water 

ol  lt^.*)7. 
Lake    Ontario,    hi'Ljh 

waror  (y) 
Railroad-track 


789.  61 

6,  293.  00 

255.  5 

23.9 

7.10 

1:>.  65 

.'  '2X  16 


40.60 


0 

0.5 

0 

22.00 

a9 

below  bench. 


City    b.-we,    extroino 
hiirh  water. 


City  base,  low  water. 


Ground . . 
Ground. 
Ground.. 


94H.00 


212.00      (?)299.00 


City  base . 
Ground... 


Erie  canal  tow-path  (0 


0 
6.3 


Ground... 
City  base. 


r»f^o.  7 

579.  4 
31.00 

57  6 

5.00 

314.  00 
508.5 


44.28 
6.7 
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Station  and  date  of  last 
reported  change. 

ill 

s  > 

Bench-mark. 

Elevation  of  bench- 
mark above  mean 
sea-level. 

3 

11 

1^ 

Santa    F6,     N.   Hex., 

Feet. 
16.2 

aoo 

26.00 
37.00 
82.77 
31.63 

80.00 

a4 

30.8 

12.7 
42.1 

24.7 

Feet. 
0       . 

Initial  stone. 

Feet 
a)  6. 846. 00 

.'^4.00 
3.2 
below. 
(?)  180.00 

404.00 

670.00 

569.5 

33a6 
250.56 

(1)5,482.00 
89.66 

6.00 

Feet. 

6,869.20 

June  28. 1873. 
Saugcen,  Canada 

Gronnd 

597.00 

Savannah,  Ga.,   April 
12,1871. 

Shre  veportf  La.  ,T)ecem- 
ber  6, 1871. 

Saint  Lonia,  Mo.,  Julv 
15, 1871. 

Saint  Paul.  Minn.,  De- 
cember 27, 1871. 

Toledo,  Ohio,  April  1, 
1871. 

Toronto,  Cana^la 

48.24 
1L52 
56.77 
92.8 

0 

City  base,  low  water. 
Savannah  river. 

City  base,  high- water 
mark. 

City  directrix 

City  base.eitreme  low- 
water.   Mississippi 
River. 

City  base,  7.5  above 
ordinary    level     of 
Lake  Erie. 

Ground 

7J.04 
92a  59 
543.54 
794.43 

649.5 

342.00 

Vicksburgh,  Mi88.,0c- 
tober  1, 1672. 

Virginia  City,  M.  T., 
November  21, 1871. 

Washington,     D.     C, 
March  10. 1872. 

Wilmington,  N.  C,  De- 

Gronnd   be- 
low track  of 
V.  &  M.  B. 
R.,1.26. 
15.3 

Gronnd    be- 
low bench. 
26.40. 
0 

V.  and    M.  railroad- 
track. 

Cltv  base  

280.1 

(f)5.510. 0 
105.56 

30.7 

United  States  Capitol 
bench. 

Ground  

cember  18, 1870. 
Wood's  Hole,  Mass . . . 

WytheviUe,   Va..  Jan- 

nary  16, 1873. 
Yankton,  D.  T.,  July  3, 

IBTJ. 

14.00 
2a9 

43.8 
37.9  Below. 

Railroad- track  at  depot 
0 

2,237.00 

1,305.00 

• 

2,994.8 
1. 296.00 

XoTX.— By  '*  mean  sea-level "  is  meant  the  mean  of  the  '*  mean  low  tide  "  and  "  mean  high  tide  *'  givoi 
by  the  (^oast  Survey  Observations. 


The  following  table  is  furnished  for  the  infommtion  and  guidance  of  all  concerned 
The  regular  hours  for  taking  the  telegraphic  ob(»ervations  are  7.:{5  a.  m.,  4. 35  p.  m.,  anc 
lip. m.,  Washfbgton  mean  time. 

At  stations  west  of  Washington  the  figures  given  in  the  table  for  each  station  will 
be  subtracted  from  the  above  hourS;  and  the  remainder  will  show  the  proper  local  timi 
for  the  observations. 

At  stations  east  of  Washington  the  figures  in  the  table  will  be  added  to  these  houn 
to  obtain  the  proper  local  time.  Any  discrepancies  discovered  between  the  figure* 
given  here  and  the  local  time  in  use  at  each  station  will  be  promptly  reported  to  thif 
office. 

Tahle  showing  the  difference  between  local  time  and  Washington  mean  time  at  the  signal 

stations  named : 


Stations. 


Alpena,  Mich 

AngustafGa 

Baltimore,  Md 

Boston,  Mass 

Breokenridge,  Minn 


Slower  than 
Washington. 


Min- 
utes. 


26 
19 


Sec- 
onds. 


'  0 

I  6 


79    I 


Faster   than 
Washington. 


Min- 
utes. 


1 
23 


Sec- 
onds. 
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Uwmg  ihe  d^etenoe  heiween  local  time  and  Waahington  mean  Hme  at  the  signal- 
atatione  named— Continued. 


Stations. 


N.Y : 

boii,Vt 

1 

»y,N.J 

;on,S.C 

ie,W.T 

,ni 

kti^Ohic 

id,  Ohio 

Utah 

>rt,  Iowa - 

C.T 

Mich 

5,  Iowa 

,Minn 

,Me 

if  Mich 

iton,M.T 

son,  C.N 

ry,  Manitoba 

y.Dak 

1,  Texas 

J,Y 

kYen,  Mich 

»f.S 

::oba 

>li8, Ind.. 

.Texas 

lle,Fla 

owa 

Fla 

Canada 

,Tenn 

,Wi8 

,FIa 

rth,  Kans 

.Ky 

Ky 

rb,Va 

Mich 

renn 

,  Wis 

k  .... 

T,Ala 

Canada 

Ti,W.Va 

ibingtoD,  N.  H 

renn 

I,  Conn 

n.  Conn 

iSy  La 

sr.Y 

►r • 

r.^ 

T 

*,  Pa ,-. 

SV 


Slower  than 
Washington. 


Min- 
utes. 


48 
..... 

110 
42 
30 
18 

141 
54 

112 
24 
55 
60 

'"13* 
40 
134 
72 
81 
95 
71 
0 
37 

"22" 

36 

78 
18 
58 
19 

"27" 
57 
22 
72 
30 
35 
8 
41 
52 
43 
44 
37 

"ii' 

"38* 


52 


75 

'so' 


Sec- 
onds. 


Faster   than 
Washington. 


Min- 
utes. 


15 


45 


53 


14 
'29" 

'ie* 

19 

£2' 
3 

"1 

"7' 


Sec- 
onds. 


0 

"8* 

'4' 
6 

'6" 
2. 


r 
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Table  showing  the  difference  between  local  tvne  and   Washington  mean  time  at  ^m  sii 

stations  named — Continued. 


Stations. 


Pike's  Peak,C.T 

Pittsburgh,  Pa 

Port  Dover,  Canada  . , 
Port  Stanley,  Canada 

Portland,  Maine 

Portland,  Oreg 

Punta  Rassa,  Fla 

Quebec,  Canada 

Rochester,  N.  Y 

San  Antonio,  Texas. . . 

San  Diego,  Cal 

San  Francisco,  Cal . . . 

Santa  F6,N.Mex 

SUugeen,  Canada 

Savannah,  6a 

Shreveport,  La 

Saint  Louis,  Mo 

Saint  Paul,  Minn 

Toledo,  Ohio 

Toronto,  Canada 

Vicksbnrgh,  Miss 

Virginia  City,  M.T... 
Wilmington,  N.  C  .... 
Wood's  Hole,  Mass  . . . 

Wy  theville,  Va 

Yankton,  Dak 


Slower  than 
Washington. 


Min- 
utes. 


112 
12 
13 
17 


183 
20 


2 

87 

160 

182 

116 

18 

16 

66 

53 

64 

26 

9- 

56 

140 

4 


16 

82 


Sec- 
onds. 


34 
0 
0 
0 


Faster  th 
WashingU 


Min- 
ntee. 


26 


24 


26 


S< 
on 


Papkr  19. 

The  following  statement  showing  the  location  of  the  bench-marks  from  which 
rise  and  fall  of  the  western  rivers  is  measured  for  the  river-reports  of  this  offic 
published  for  the  information  of  all  concerned. 

BROWNSVILLE,  PA. 

The  zero  point  on  gauge  is  the  depth  of  water  in  the  channel  on  Jane  5,  1873,  wfa 
was  5  feet. 

BRUNSWICK,  MO. 

The  zero  of  scale  is  the  low-water  mark  at  this  point. 

CAIRO,  ILL. 

The  zero  of  gauge  is  placed  at  extreme  low  water  of  December,  1871.  Extre 
high  water  occurred  in  1867,  when  it  reached  the  top  of  the  levee,  which  is  63  i 
above  low-water  mark. 

The  bench-mark  is  the  top  of  the  levee. 

CINCINNATI,  OHIO. 

The  bench-mark  is  20  inches  above  the  bottom  of  the  river— extreme  low  wat 
The  high-water  n^ark  is  a  point  65  feet  5  inches  above  the  bench-mark. 
Extreme  high  water  occurred  March  7, 1865,  and  extreme  low  water  September 

1858.  • 

CONFLUENCE,  PA. 

Depth  of  river  May  19, 1873,  30  inches. 
Depth  of  river  at  low-water  mark,  12  inches. 
Zero  of  gauge  above  low-water  mark,  18  inches. 
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DAVENPORT,  IOWA. 

The  gauge  was  constructed  by  Colonel  Macomb,  United  States  Engineers,  on  the 
pivot  on  draw-bridge  pier  of  the  Government  bridge,  between  Davenport  and  Rock 
Island.  It  is  in  the  Davenport  channel,  and  is  cut  in  t^e  stone-work  and  painted  in 
black  and  graduated  into  ^t  and  tenths.  Its  zero  point  is  the  low  water  of  1863,  the 
lowest  water  known. 

EVANSVIIXE,  ENt). 

The  zero  of  gauge  is  placed  at  low- water  mark  of  1867,  being  6  feet  above  the  bed  of 
river.  A  survey  made  at  3  p.  m.,  April  19, 1873,  gave  depth  of  water  above  low-water 
mark  (1867)  25  feet  4  inches. 

FORT  BENTON,  M.  T. 

The  bench-marks  are  two  iron  bars  let  into  river-bank,  one  at  the  highest  water 
mark  of  1872,  the  other  19  Inches  above  the  lowest  water  of  1872. 

The  measurements  give  the  depth  of  water  on  the  bar  in  front  of  the  town.  The 
depth  of  water  over  the  bar  at  high  water  is  8  feet  10  inches — at  low  water  not  over 
18  inches. 

Note.— Observer  ordered  by  Chief  Signal-Officer  to  age  low-water  mark  as  the  sero  of  river-reports 
instead  of  bench-mark. 

FORT  SULLY,  D.  T., 

The  means  of  measurement  are  two  ^2)  poles  planed  square,  6  feet  6  inches  long,  and 
accurately  graduated.  They  have  to  be  changed  daily  *^  to  accommodate  ^*  the  river. 
The  actual  depth  of  water  is  reported. 

FREEPORT.  PA. 

The  bench-mark  is  4  feet  6  inches  above  extreme  low- water  mark. 

HERBIANN,  MO.  ; 

The  gauge  rests  upon  the  bed  of  the  river  and  indicates  actual  depth  of  water. 
Depth  of  water  April  24, 1873,  at  3  p.  m.,  12  feet. 

JEFFERSON  CITY,  MO. 

Reports  are  made  from  low  water  of  1867  and  high  water  of  1844,  the  river  in  1844 
being  31  feet  higher  than  low  water  of  1867. 
Depth  of  water  May  12, 1873,  at  3  p.  m.,  10  feet  10  inches  above  low-water  mark. 

KANSAS  CITY,  MO. 

'  Low-water  mark,  as  established  by  the  chief  engineer  Missouri  River  Bridge  Com- 
pany, was  in  1867,  it  being  then  lower  than  at  any  time  during  which  a  record  was 
kept.  In  1872  it  was  down  to  within  7  inches  of  the  mark  of  1867.  High- water  mark, 
1844. 

KEOKUK^  IOWA.  . 

The  bench-mark  is  at  the  northeast  corner  of  Old  Pilot's  Indicator,  1,400  feet  above 
the  bridge.  The  height  above  low- water  mark  is  24.183  feet,  and  above  high  water 
8.95  feet.    The  measurement  is  not  made  from  the  bed  of  river. 

Depth  of  water  in  channel  at  extreme  low  water,  4  feet  6  inches,  and  at  extreme  high 
water,  24  feet  9  inches  to  25  feet  4  inches. 

LEAVENWORTH,  KAN8. 

The  zero  of  gauge  is  placed  to  correspond  with  low  water  in  Missouri  River.  The 
bench-mark  is  low  water.  When  the  gauge  reads  4  feet  above  zero,  there  is  about  5 
feet  of  water  in  the  river.  The  bottom  of  t£e  river  changes  with  the  rise  and  f&H  of 
the  river. 

LEXINGTON,  MO. 

b  low-wat< 

^. ^ ^ nrater  in  r 

made  May  15, 1873,  was 


The  zero  of  |»uge  is  at  low- water  mark  of  1861,  being  10  feet  8  inches  above  the  bed 
of  the  river.  Depth  of  water  in  river  opposite  to  gauge,  according  to  measurement 
made  May  15, 1873,  was  17  feet  10  inches  trom  bed  of  the  river. 


LITTLE  ROCK,  ARK. 


The  bottom  of  sau^e  is  marked  2  feet,  and  when  the  water  is  at  that  mark  there  is  2 
feet  of  water  in  the  nver.  All  river-men  go  by  this  mark,  and  the  same  is  reported  to 
the  packet  compai^y  at  Memphis  and  Saint  Louis. 
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LOUISVnXK,  KY. 

The  zero  is  the  sill  of  the  lock  oi  the  Loaisville  and  Portland  Canal.  The  hei 
mark  is  the  door-sill  of  house  comer  of  Tenth  and  Water  streets,  and  is  28.1  feet  ab 
zero.  Extreme  high  water  of  February  21, 1832,  is  41.8  feet  above  zero.  The  dept 
water  is  taken  from  a  gauge  at  the  foot  of  Tenth  street,  and  is  used  by  all  river-o 
There  is  no  mark  that  gives  the  depth  of  channel. 

MAKIETTA,  OHIO. 

Depth  of  water  at  time  of  first  report,  April  17, 1872),  at  3  p.  m.,  was  13  feet  10  in< 
in  the  channel. 

MEMPHIS,  TBNN. 

The  beneh-mark  on  Exchange  Building  is  148.789  feet  above  city-level  from  the 
of  the  river.    High  water  from  the  same  datum,  100.8  feet  in  1867.    Low  water  fi 
same  datum,  65.05,  December  25, 1872.    Water  about  70  feet  deep  in  front  of  citj 
low  water.  (T) 

NASHVILLB,  TENN. 

The  bench-mark  is  62.7S  feet  above  the  zero  of  gause.    The  zero  corresponds  to 
treme  low  water.    Bench-mark  23.25  feet  above  nighest  water  since  Nashville 
been  a  signal-station.    No  definite  data  as  to  year  of  high  and  low-water  marks 
be  obtained.  • 

MORGANTOWN,  WEST  VA. 

The  gauge  rests  upon  the  bed  of  the  river,  and  reports  indicate  the  exact  deptl 
water  in  l£e  channel. 

NEW  ORLEANS,  LA. 

The  bench-mark  is  high-water  mark  of  1871,  (and  is  marked  on  the  city  tide-gan| 
at  which  the  zero  of  gauge  (from  which  all  river  measurements  are  made)  is  plac 
From  this  point  to  the  bottom  of  the  river  is  approximately  178  feet  The  zero  u 
feet  above  sea-level  and  10.5  feet  below  the  city  datum-line. 

OMAHA,  NBBR. 

The  gauge  is  attached  to  a  pier  of  the  Union  Pacific  Railroad  bridge,  and  its  zen 
the  low-water  mark  of  1867.  The  high-water  mark  of  the  same  year  is  19  feet  abi 
zero  of  gauge. 

PADUCAH,  KY. 

Depth  of  water  in  channel  of  the  river  is  59  feet— May  23, 1873.  Depth  of  water 
low  zero  of  gauge,  56  feet.  Low-water  mark— depth  of  channel  in  1854 — 8  feei 
inches. 

PITTSBURGH,  PA. 

The  gauge  measures  the  depth  of  water  in  the  channel.  The  greatest  depth  tl 
can  be  measured  by  it  is  35  feet ;  the  least  is  two  feet.    When  the  water  fiills  bel 

2  feet  another  gauge  is  used.    The  lowest  water-mark  known  is  9  inches  in  the  ohi 
nel ;  the  highest  water  has  never  reached  the  top  of  gauge. 

PLATTSMOUTH,  NSBR. 

There  is  no  fixed  bench-mark  at  this  place.    Depth  of  water  at  3  p.  m.,  April  19,  VS 

3  feet  3  inches. 

SHREYEPORT,  LA. 

The  bench-mark  is  on  Commerce  street,  adjoining  the  "Transfer  Gronnds^'  of  i 
Texas  Pacific  Railroad.  The  lowest  water-mark,  lc&2,  the  reference  point  in  reporti 
depth  of  river,  is  in  the  bed  of  river,  and  40  feet  below  high  water  of  1849,  and  25  f< 
above  bottom  of  river.    From  bottom  of  river  to  high- water  mark  of  1849  is  65  feet 

SAINT  JOSEPH,  MO. 

The  zero  of  guage  is  at  low-water  mark  of  1871.  Depth  of  water  from  the  river-b 
to  the  zero  of  guage  is  8  feet.  The  navigable  depth  of  water  in  the  channel  is  4  fe* 
Usual  depth  on  bars  and  shoals  during  low  water  is  about  3  or  4  feet.  From  bed-n> 
to  zero  of  the  gauge  at  Saint  Joe,  as  per  the  bridge  measurement,  is  50  feet. 

SAINT  LOUIS,  MO. 

The  bench-mark  is  extreme  low  water  of  1863,  and  high  water  of  1844.  Rango  < 
gauge  between  these  two  points  is  41.39  feet.  The  gauge  has  stone  foundation  and 
located  at  the  southeast  comer  of  the  Saint  Louis  elevator  building. 
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SAINT  PAUI,,  MINN. 

The  bench-mark  is  at  the  pier  of  the  bridge  and  is  marked  at  extreme  low  water  of 
1864.  The  daily  report  of  river  is  the  depth  of  water  above  that  mark.  The  depth  of 
(vater  in  the  channel  at  extreme  low  water  is  1  foot  11  inches.  There  is  no  high-water 
nark  of  any  reliability. 

VICKSBURGHy  BflSS. 

The  bench-mark  is  attached  to  one  of  the  posts  which  supports  tne  elevator  located 
}n  the  levee  between  Crawford  and  South  streets,  and  is  low- water  mark  of  1871. 
Prom  it  all  measurements  are  made  and  the  £ero  of  the  gauge  is  adjusted  to  it.  Ex- 
treme high- water  mark  of  1862  is  52.9  feet  above  the  bench-mark.  The  river-bed  is  50 
feet  6  inches  below,  making  the^ depth  of  water  in  the  channel,  when  the  river  is  at 
tiigh- water  mark,  103  feet  3 Inches. 

YANKTON,  D.T. 

The  bed  of  river  is  the  zero  point  of  the  gauge,  and  the  actual  depth  of  water  in  the 
channel  is  therefore  reported. 

LA  CROSSE,  WIS. 

The  zero  of  gauge  is  low- water  mark  of  October  1, 1871,  and  is  2  feet  2i  inches  above 
bhe  bed  of  the  river.  The  gauge  is  attached  to  one  of  the  piles  of  the  bridge  leading 
\jO  North  La  Crosse.  •  * 

OIL  CITY,  PA. 

The  "  bench  "  is  low  water  of  some  year  when  there  was  12  inches  of  water  in  the 
channel.    The  zero  of  gauge  corresponds  with  this  point. 

BOONEVILLB,  MO. 

Measurements  are  made  from  the  bed  of  the  river.  Depth  at  high  water  of  1872, 
L2  feet ;  depth  at  low  water,  2  feet  6  inches. 

NEW  GENEVA,  PA. 

The  bench-mark  (the  zero  of  gauge)  indicates  4  feet  of  water  in  the  channel.  The 
[lighest  water  occurred  in  April,  1852,  when  there  was  40  feet  of  water  in  the  channel. 

LE  CLAIRE,   IOWA. 

The  ^uge  used  here  was  built  by  the  Pilot  Association  in  1865 ;  its  bottom  (zero 
[>oint)  IS  at  extreme  low- water  mark  of  1864,  which  indicates  21  inches  of  water  on 
l;he  rapids. 

.  DUBUQUE,  IOWA. 

The  gauge  used  at  this  station  is  located  at  the  foot  of  Seventh  street.  Its  zero 
[)oint  is  low- water  mark  of  October,  1864,  which  is^l  feet  10  inches  below  the  high- 
crater  mark  of  April  22, 1870.  The  average  depth  of  water  in  the  channel  is  18  feet 
t)elow  the  low-water  mark  of  1864. 


Paper  20. 
REPORT  OF  INSTRUMENT-ROOM. 

Number  of  inBtrumenU  compared  from  October  1,  1872,  to  September  30, 1873. 

Barometers 122 

rhermometers 142 

hygrometers 42 

3ygrodeiks 12 

Maximum  thermometers 39 

Minimum  thermometers 39 

Anemometers 77 

ILneroid  barometers 6 

These  comparisons  were  carefully  made  by  First  Lieut.  H.  H;  C.  Dunwoody,  acting 
lignal-officer  and  assistant,  and  Sergts.  Qeorge  C.  Schaeffer  and  D.  C.  Ralston,  Signai- 
krvice.  United  States  Army. 
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Corrections  for  instramental  error  of  the  several  barometers  have  been  compaU 
uniformly  from  a  series  of  fifty  reading  compared  with  a  similar  series  of  readings  < 
the  standard  barometer.  When  the  result  of  these  readings  cave  an  error  of  moi 
than  one-tenth  of  one  inch,  the  instrument  was  regarded  as  unnt  for  use. 

The  thermometers  have  been  compared  with  the  standard  at  temperature  varyii 
from  that  of  melting  ice  to  130^  Fahrenheit,  the  lower  temperature  being  produced  \ 
broken  ice.  For  the  indication  of  the  higher  temperature,  the  bulbs  of  the  thermom 
ters  were  immersed  in  heated  water. 

In  these  comparisons  a  variation  of  one  degree  from  the  standard  rendered  the  i 
stmment  unfit  for  use. 

The  following-named  self-recording  instruments  have  been  in  practical  ase  in  ti 
instrument-room  during  the  past  year,  and  the  records  filed : 

Hough's  electrical  printing  barometer.  • 

Hough's  electrical  recording  barometer. 

Wild's  mechanical  barometer. 

Peelor's  mechanical  barometer. 

Beck's  aneroid  barometer. 

Photographic  barometer. 

Clum's  aeileograph. 

Hough's  electrical  meteorograph,  (barometer,  thermometer,  and  hygrometer.) 

Wild's  hygrometer  and  thermometer. 

Photographic  thermometers. 

Gibbon's  electrical  recording  anemometer.       * 

Gibbon's  electrical  recording  anemometer  and  anemoscope. 

Beck's  mechanical  recording  anemometer  and  anemoscope. 

Wild's  mechanical  anemometer,  anemoscope,  and  rain-gauge. 

Draper's  mechanical  anemometer  for  velocity. 

Draper's  mechanical  anemometer  for  pressure. 

Draper's  mechanical  anemoscope. 

Draper's  mechanical  rain-gauge. 

Beckley's  mechanical  rain-gau^e. 

Gibbon's  electrical  recording  tide-gauge. 

Dunwoody's  electrical  tide-gauge. 

Two  glass  cases,  in  which  are  represented  the  different  atmospheric  phenomena^  ba 
been  constructed  by  Private  P.  A.Monnet,  Signal-Service,  United  States  Army.  Be 
cases  contain  specimens  of  clouds  arranged  in  the  style  of  a  panorama.  The  smal 
case  gives  only  the  principal  outlines  of  the  objects,  and  may  be  considered  as  a  ah< 
synopsis  of  that  branch  of  meteorology.  The  larger  case  is  more  particularly  adapt 
for  nephelegraphic  studies,  each  type  of  cloud  being  therein  exhibited  in  its  moet  east 
tial  character,  and  surrounded  with  its  principal  derivatives.  The  broader  forma  a 
those  above  them  are  separate  types ;  whereas  the  two  lower  strata,  being  the  terr 
trial  range,  correspond  to  combined  meteors,  viz :  aqueous,  aerial,  and  luminous.  Soi 
phenomena  of  the  last  class,  like  haze,  auroras,  coloration  at  sunrise  and  suDset,  c 
be  produced  at  pleasure  by  optical /bttachments  external  to  the  case.  The  chief  obji 
aimed  at  in  both  styles  of  representation  is  to  trace  the  effects  of  atmospheric  ag< 
cies  on  aqueous  vapor. 


Paper  21. 


CORRESPONDENCE  IN  REFERENCE  TO  THE  CO-OPERATION  OF  TI 
POST-OFFICE  AND  WAR  DEPARTMENTS  IN  THE  DISTRIBUTION  i 
WEATHERREPORTS. 

War  Department,  Office  of  the  Chief  SionaiM^fficer, 
Division  of  Telegrams  and  Reports 

FOR  THE  Benefit  of  Commerce  and  Aoriculttiuc, 
Washington,  D.  C,  December  7,  IcCS 
Sir  :  I  have  the  honor  to  request  that  instructions  may  issue  to  the  postmasters 
the  post-offices  named  in  the  accompanying  list  A,  herewith,  to  display  dailv  and 
stantly  upon  their  receipt  by  mail,  upon  bulletin-boards,  which  will  be  furnished  (if 
permitted  by  the  Postmaster-General)  from  this  office,  the  reports  as  to  the  probai 
condition  of  the  weather  in  the  sections  in  which  these  offices  are  located,  which  i 
office  will  furnish  by  mail  daily  in  printed  form,  and  addressed  to  the  postmaat 
named  respectively.  Under  section  6  of  the  act  of  Congress  entitled  "Au  act  to  reri 
consolidate,  and  amend  the  statutes  relating  to  the  Post-Office  Department,^  approv 
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,  1872,  the  request  of  tlie  honorable  Postmaster- Greneral  that  this  puhlicatiou  be 
ly  the  postmasters,  or  others  in  his  service,  as  being  for  the  public  good,  would 
have  the  effect  of  an  order ;  but  should  there  be  question  on  this  point,  there 
none  that  most  of  the  postmasters  interested  would  gladly  perform  the  duty  as 
pablic  good,  and  one  reflecting  credit  upon  the  Department  in  which  they 

le  Postmaster-General  himself,  whose  good- will  to  this  Bureau  has  been  so  often 

th  such  benefit  to  the  Department  evidenced,  the  Chief  Signal-Officer  does  not 

lecessary  to  urge  at  length  reasons  for  requesting  his  valuable  co-operation.    It 

lent  to  say  that  the  plan  suggested  seems  to  offer  a  more  immediate  and  exten- 

thod  of  reaching  the  whole  interior  and  agricultural  populations  of  the  United 

with  information  in  which  each  citizen  has  an  interest,  than  any  hitherto  put  in 

my  country  in  the  world. 

ition  is  respectfully  invited  to  the  accompanying  memorandum  of  the  plan  of 

ition.  • 

am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
Brigadier-General  and  Chief  Signal-Officer  of  the  Army. 

[on.  Postmaster-General. 
rough  the  Hon.  Secretary  of  War.) 

PLAN  OF  WORK. 

proposed  to  divide  the  territory  east  of  the  Mississippi  River  into  districts  of 
¥0  hundred  miles  in  diameter,  each  district  having  a  distributing  point  at  or 
center,  from  which  two  copies  of  the  reports  will  be  mailed  daily  to  all  post- 
ccessible  by  rail  or  mail-coach  by  6  p.  m.  each  day.  At  each  office  the  post- 
B  to  post  one  copy  of  each  report,  as  soon  as  received,  in  a  frame  to  be  furn- 
7  the  Signal-Office,  which  frame  will  be  put  up  in  a  conspicuous  part  of  the 
bere  it  can  be  seen  and  the  bulletins  read  by  the  public  without  difficulty, 
tcond  copy  is  intended  for  the  personal  use  of  the  postmaster,  and  may  be  dis- 
in  the  manner  he  thinks  best  calculated  to  diffuse  the  information  it  contains. 
rt  herewith  illustrates  the  proposed  form  of  districting. 

MEMORANDUM. 

:tent  of  the  co-operation  required  of  the  Post-Office  Department  is  the  trans- 

laily  by  mail  of  one  additional  letter  to  each  post-office  named  in  the  schedules, 

putting  up  daily  at  such  offices  one  copy  of  the  bulletins  furnished  by  the 


War  Department, 
•  Washington  City,  December  9, 1872. 

have  the  honor  to  inclose  herewith  a  communication  from  the  Chief  Sig- 
sr  of  the  Army,  relative  to  distribution  of  the  daily  weather-reports,  and  to 
he  co-operation  of  your  Department  in  the  mode  indicated  by  him,  if  con- 
ith  your  views.  The  subject  is  one  of  public  interest,  and  the  plan  appears 
f  effecting  a  public  good. 
ry  respecSuUy,  your  obedient  servant, 

WM.  W.  BELKNAP, 

Secretary  of  War. 
n.  Postmaster-General. 


Post-Office  Department, 
Waahingtony  2).  C,  December  11,  1872. 
have  the  honor  to  acknowlmlse  the  receipt  of  your  letter  of  the  9fch  instant 
a  communication  from  the  Chief  Signal-Officer  of  the  Army,  with  schedules 
for  the  co-operation  of  the  Post-Office  and  War  Departments  in  distributing 
weather-reports  throughout  the  agricultural  districts  of  the  United  States 
by  rail  or  mail-coach,  by  6  p.  m.  each  day,  from  certain  designated  distrib- 
its. 

[y  approve  of  the  plan  proposed  by  General  Myer  for  extending  to  the  agri- 
actions  of  the  country  the  benefit  of  the  information  contained  in  the  daily 
sports  from  the  Signal-Office,  and  have  issued  an  order  under  date  of  9tii 
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instant,  a  copy  of  which  is  inclosed  herewith,  instmcting  all  postmasters  i^ceivi 
these  reports  hy  mail  to  post  them  immediately  in  the  fhimes  snpplied  fbr  that  pnrp< 
by  the  Signal-Office. 

Any  farther  assistance  that  may  be  desired  from  this  Department  will  be  most  che 
fnlly  given. 

I  am,  very  respectfhlly,  your  obedient  servant, 

*  JNO.  A.  J.  CRE8WELL, 

Postmaster-  Generttl. 
Hon.  Wm.  W.  Belknap, 

Secretary  of  War, 


Post-Office  Departmknt, 
Washingt&n,  D,  C,  Deoemher  10,  1872. 
Arrangements  have  been  made  between  the  Post-Office  and  War  Departments 
which  one  or  more  of  the  daily  weather-reports  issned  by  the  signal-office  will 
famished  daily  to  all  the  post-offices  that  can  be  reached  from  the  several  points 
distribation  daily  by  mail.    As  these  reports  are  designed  for  tlie  benefit  of  the  ag 
oaltaral  as  well  as  the  commercial  interests  of  the  oonntry,  the  Postmaster-Grenerai  i 
streets  all  postmasters  receiving  them  to  poet  them  immediately  in  the  firamee  sappli 
for  this  parpose  by  the  signal -office. 


Paper  22. 


List  of  Agricultural  Societies  whichj  on  September  30, 1873,  had  appointed  permanent  cowm 
tees  to  confer  with  the  Chief  Signal-Officer  ef  the  Army, 


Name  of  organization  and  State. 

Committee. 

Post-office  address. 

Monroe  Connty  Agricaltnral  Soci- 
ety, Indiana. 

Maskingam   County  Agricnltaral 
Society,  Ohio. 

Loaisville '  and  Jefferson  Counties 

T.H.  Mallow 

Bloomington,  Ind. 
ZanesviUe,Ohio. 
LoaisviUe,Ky. 
Glenwood,  Mo. 
HiUsboroDgb,  Ofaia 

R.S.  Mershon 

L.  Tonng 

Agricultural  Society,  Kentucky. 

Schuyler  County  Agricultural  and 
Mechanical  Society,  Missouri. 

Highland  Connty  Agricultnral  So- 
ciety, Ohio. 

Arkansas  State  Agricultnral  and 
Mechaniod  Soci^,  Arkansas. 

Bertie  County  Agricultural  Society, 
North  Carolina. 

John  B.  Glaze 

J.S.Bell 

J.W.Sllis 

Albert  Cohen 

Littie  Rock,  Ark. 

S.  J.  Wheeler 

Windsor,  N.  C. 

J.  B.  Cheney. .......... 

D.E.Tavloe 

Geauga  County  Agricultural  Soci- 
ety, Ohio. 

Otsego  County  Agricultural  Soci- 
ety, New  York. 

Dexter  Witter 

Burton,  Ohio. 

George  H.  Ford 

Luther  Russell 

G.  Pomeroy  Keese 

H.M.Hooker 

Do. 
Do. 
Cooperstown,  N.  Y. 

Elisha  Finnev 

Do. 

Crawford  County  A^cultural  So- 
ciety, Pennsylvania. 

Berrien  Connty  Agricultural  Soci- 
ety, Michigan. 

A.P.  Foster 

ConueantviUe,  Pa. 
Do. 

Col.  F.  Manton 

Prof.  W.  H.  Armstrong. . 

J.  B.  Fitzgerald 

D.O.Woodruff 

William  Bort 

Do. 
Nile8,Mkai. 
Do. 
Do. 

Greene  County  Agricnltaral  Soci- 
ety, Missouri. 

Tolland  Connty  Agricultural  Soci- 
ety, Connecticut. 

Dr.  J.  E.  Tafft 

Springfield,  Mo. 

Do. 

Do. 
RoekYille,CoiiB. 

Do. 

A.  W.  McPherson 

Rev.  John  E.  Wertii... 
Geor^  H.  Kingsbnry . . . 
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UH  of  Agrieulhirdl  SooMies  whiehy  on  September  30, 1873,  had  appointed  pemument  commit- 
tee$  to  confer  with  Hie  Chi^  Signal-OffUjer  of  the  ^rmy— Continned. 


Name  of  organization  and  State. 

Committee. 

Post-office  address. 

Bnrlington    Connty   Agrionltnral 
Society,  New  Jersey. 

Igrionltnral  and  Mechanical  Soci- 

G.C.Brown 

Mount  Holly,  N.J. 
Do. 

M.  S.  Pancoast 

James  Lippincott...!.. 
W.S.Bird 

Do. 
Entaw,  Ala. 

ety  of  Western  Alabama,  Ala- 
bama. 

H.G.Webb 

Do. 

A.  T.  Lupton 

Tuscaloosa,  Ala. 

[Crawford  County  Agricultural  So- 
ciety, Ohio. 

G.Keller 

Bucyrus,  Ohio. 

£.  R.  Reamley 

H.  M.  SoToggs 

Josiah  Koller 

Saratoga  Connty  Agricultural  So- 
ciety, New  Yoi^t. 

Martin  Connty  Agricultural  Soci- 
ety, Minnesota. 

I^alifomia  State  Board  of  Agricul- 
ture, California. 

B.  S.  Robinson 

Green^eld  Centre,  N.Y. 

H. A. Munger .......... 

Fairmonnt,  Minn. 

J.N.  Hoag 

Sacramento,  Cal. 

C.F.Reed 

Do. 

F.M.Logan 

Do. 

tfacon  County  Fruit-Growers'  As- 
sociation, Illinois. 

Missouri  State  Board  of  Agricul- 
ture, Missouri. 

rackson  County  Agricultural  Soci- 
ety, Ohio. 

Prof.  £.  A.  Gastman 

Theo.  Hildebrandt 

J.  B.  R.  Sherrick 

JohnH.Tioe 

Decatur,  HI. 
Saint  Louis,  Mo. 

Rev.  Charles  Peabody.. 

Hon.  G.  W.  Kinney 

Davis  Mackley.  

J.  E.  Ferree 

Do. 

Snow  Hill,  Mo. 
Jackson  Court-House,  O. 
Do. 

Jacob  Dungan ......... 

Do. 

Pike  County  Agricultural  Society, 
Georgia. 

J.S.Pope... 

Zebulon,Ga. 

J.  H.  Mitchell 

Do. 

H.Green 

Do. 

j^reene  County  Agricifltural  Soci- 
ety, New  York. 

A.P.Jonee 

CatskiU,N.Y. 

G.C.Mott 

Do. 

Pork  County  Agricultural  Society, 
Pennsylyania. 

John  Evans 

York,  Pa. 

G.  A.  Heokert 

Do. 

W.S.Roland 

Do. 

illamakee  Connty  Agricultural  So- 
ciety, Iowa. 

Hon.  Charles  Panlk.... 
A.M.May 

Wankon,  Iowa. 
Do. 

D.W.Read 

Do. 

Bay  State  Horticultural  Society  of 

California,  California, 
tfaine  Board  of  Agriculture,  Maine. 

F.A.  Miller 

San  Francisco,  Cal. 

Prof.H.N.Bolender.... 
M.  C.Femald 

Do. 
Orono,  Me. 

Prof.  G.  L.  Goodale 

Prof.  C.  E.  Hamlin 

C.  F,  Braokett 

Bowdoin  College,  Bmns- 
wiok,  Me. 

Colby  University,  Wa- 
terville.  Me. 

Bowdoin  College,  Bruns- 
wick, Me. 

Naples,  Me. 

Caro,  Mich. 

rnscola  County  Agricultural  Soci- 
ety, Michigan. 

I!entral  Iowa  District  Agricultural 
Association,  Iowa. 

Hon.  S.  F.  Pieriey 

C.C.Stoddard 

Townsend  North 

Dr.  William  Johnson . . . 
P.F.  Bartle 

Do. 
Do. 
Des  Mointss,  Iowa. 
Do. 
Do. 

M.W.Robinson 

D.  V.Cate 

kmth   Carolina  Agricultural  and 
Mechanical  Society,  South  Caro- 
lina. 

:ionnecticut  State  Agricultural  So- 
ciety, Connecticut. 

Dr.  F.  P.  Porcher 

Dr.  T.  T.  Robertson.... 

Col.  J.  P.  Thomas 

Hon.  E.  H.  Hyde 

Hon.  Thomas  H.  Butler. 
H.  S.  Collins 

Charleston,  S.  C. 
Winnsborongh,  S.  C. 
Columbia,  S.  C. 
Sl^ord,  Conn. 
Norwalk,  Conn. 
CoUinsviUe,  Conn. 
New  Haven,  Conn. 
Colombia,  Conn. 
West  Cornwall,  Conn. 

^nnecticut  State  'Board  of  Agri- 
culture, Connecticut. 

Prof.  W.  H.  Brewer 

W.  H.  Yeomans 

T.  S.  Gold 
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Li9t  of  Agricultural  Sooi^Hes  which^  on  September  30, 1873,  had  appointed  jtertnanent  oommit- 
tees  to  confer  with  the  Chief  Signal-Officer  of  the  Army — Continaed. 


Name  of  organization  and  State. 

Committee. 

Post-office  address. 

Terre  Haute  Horticultural  Society, 
Indiana. 

J.  D.  Foote 

Terre  Haute,  Ind. 

J.F.  Saule 

Do. 

John  Weir 

Do. 

Rev.  —  Stimson 

Joseph  Gilbert 

Do. 
Do. 

Middlesex  County  Fanners'  Club, 

New  Jersey. 
Farmers' Club,  Utah 

Q.  H.  Lambert 

New  Brunswick,  N.  J. 

G.  W.Thompson 

D.Tyler 

Do. 
Beaver  City,  Utah  Ter. 

Do. 

Do. 
New  Albany.  Ind. 

Indiana  State  Board  of  Agriculture, 
Indiana. 

William  Fotheringhi^m . 

J.L.  Smith «... 

T.C.Johnson 

Thomas  Dow  ling. 

J.  D.G.Nelson 

Terre  Haute,  Ind. 
Fort  Wayne,  Ind. 

Rhode  Island  Society  for  the  En- 
couragement of  Domestic  Indus- 

Dr. J.  W.  Sawyer 

J.T.  Smith 

Providence,  R.  I. 
Do. 

try,  Rhode  Island. 
Washington  County   Agricultural 
Society,  New  York. 

Dr.  W.  F.  Cbanning.... 
M.  Insralsbe ...... ...... 

Do. 
South  Hartford,  N.  Y. 
Do. 

R.  W.  Pratt 

Farmers  and  Fruit-Growers' Associ- 

Dr. W.  West 

Belleville,  HI. 
Do. 

ation  of  Illinois,  Illinois. 

F.  H.  Pieper 

E.  W.  West.... 

Do. 

Iowa  State  Horticultural  Society, 
Iowa. 

Prof.  Charles  E.  Bessey. 

Hon.  John  Scott 

G.  B.  Brackett 

State  .Agricultural  Col- 
lege, Ames,  Iowa. 
Nevada,  Iowa. 
Denmark,  Iowa. 

Addison  County  Agricultural  Soci- 
ety, Vermont. 

Orleans  County  Agricultural  Soci- 
ety, Vermont. 

Prof.  W.  H.  Parker 

Prof.H.M.8eely 

Prof.  E.  Brainerd 

D.  M.  Camp 

Middlebury        College. 

Middlebury,  Vt. 
Middlebury        College, 

Middlebury,  Vt. 
Middlebnry        College, 

Middlebury,  Vt. 
Newport,  Vt. 
Do. 

T.H.Haekins 

Z.  E.  Jameson ......... 

Irasburgh,  Vt. 
OlevAland.  Tnnn. 

Bradley  County  Agricultural  and 
Mechanical  Society,  Tennessee. 

T.L.  Cate 

J.  C.  Morgan 

Do. 

Dr.  G.  A.  Long 

Do. 

Iowa  State  Agricultural  Society, 
Iowa. 

Peter  Melendy 

Cedar  Falls,  Iowa. 

S.  B.  Hewitt,  Jr 

J.  M.  Shaffer 

Eagle  Grove,  Iowa. 
Fairfield,  Iowa. 

Carroll  and  Choctaw  Counties  Ag- 
ricultural Society,  Mississippi. 

A.  M.  Rafter   

Winona,  Miss. 
Do. 
Do. 

T.J.  Blackmoore 

O.  J.  Moore 

Belmont  Farmers'  Club,  Mississippi 

A.M.  Rafter 

Winona,  Miss. 
Do. 

W.  W.  Dabnev 

Jas.  Thomoson ......... 

Do. 

Broome  County  Agricultural  Soci- 
ety, New  York. 

E.  G.  Crafts 

Binghamton,N.Y. 
Do. 

T.  F.  Roberto 

Arch.  Stone 

Do. 

Bureau  County  Agricultural  Soci- 
ety, nUnois. 

Essex  County  Agricultural  Society, 
Massaohusett«. 

P.  Van  Vredenberg 

George  W.  SU>ne 

A.  Bryant,  jr 

Do. 
Princeton,  lU. 
Do. 

H.  L.  Baltwood 

Charles  P.  Preston 

William  Sutton 

A.  W.  Dodse 

Do. 
Dan  vers,  Mass. 
Salem,  Mass. 

Do. 

Kokomo  Horticultural  SocietVi  In- 

L.  J.  Templin 

Kokomo,  Ind. 

diana. 

L.W\  Leach 

Do. 

C.  8.  Boffffs 

Do. 

Jo.  Daviess,  La  Fayette,  and  Ste- 
phenson Union  Agricultural  So- 
ciety, Hlinois, 

A.  M.  Jones 

WarteB,  111. 
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fAst  of  Agricultural  Sodetiee  whichj  on  September  30, 1873,  had  appointed  ^ertnanent  commit- 
teea  to  confer  with  the  Chief  Signal-Officer  of  the  Army — Continued. 


■f 

Name  of  organization  and  State. 

Committee. 

Post-office  address. 

Marshall  County  Agricultural  Soci- 
ety, Iowa. 

Byron  Webster 

John  Turner  .......... 

Marshalltown,  Iowa. 
Do. 

S.  P.  Kinsley 

Do. 

Doles  County  Agricultural  Society, 

Illinois. 
Rock  County  Agricultural  Society, 

Wisconsin. 

D.C.  M.Evans 

Charles  Penatel 

Dr.  J.  B,  Whiting 

H.  C.  Mead 

Charleston,  HI. 

Do. 
Janesville,  Wis. 

Waupaca,  Wis. 
Do. 

ical  Association,  Wisconsin. 

W.Scott 

£.  Cooledge 

Do. 

[ngham  County  Agricultural  Soci- 
ety, Michigan. 

Allen  Ro  we ............ 

Mason,  Mich. 

A.  M.  Chapin 

Eden,  Mich. 

Pill  more  and  Mower  Counties  Ag- 
ricultural Society. 

William  Ravner 

Dr.  A.  F.  Whitman 

H.  S.Hart 

Mason,  Mich. 
Spring  Valley,  Minn. 
Do. 

W.L.  Kellogg 

Do. 

B.  F.  Farmer 

Do. 

• 

William  MoNee 

£.  S.  Bumstead 

George  W.  Farmer 

W.  iUlen 

Do. 
Do. 
Do. 
Do, 

D.  Bathbun 

Do. 

Harion  County  Agricultural  Society, 
Ohio. 

H.  M.  Ault 

Marion.  Ohio. 

H.  A.  True 

Do. 

Humphreys  County  Farmers*  Club, 
Tennessee. 

J.  K.  Newcomer 

Rev.  A.  A.  Wilson 

T.  U.  Harris 

Do. 
Waverly,  Tenn. 
Do. 

W.A.  Hollinger 

A.  R.  Lankfom 

Do. 
Johnsville,  Tenn. 
Wyoming,  Pa. 

Do. 

Do. 
Wilkesbarre,  Pa. 
Pittston,  Pa. 
Scranton,  Pa. 
Kingston,  Pa. 
Atlanta,  HI. 

Do. 
McLean,  HI. 
Creeco,  Iowa. 
Chester,  Iowa. 
Cresco,  Iowa. 

Luzerne  County  Agricultural  Socie- 
ty, Pennsylvania. 

Atlanta  Union  Central  Agricultural 
Society,  Illinois. 

Howard  County  Agricultural  Socie- 
ty, Iowa. 

Steuben  Jenkins 

Rev.  Abel  Parker 

DrJ.  M.  Lewis 

Dr.  J.  B.  Crawford 

Dr.  C.  R.  Gorman 

Dr.  B.  H.  Throop 

Dr.R.  H.  Tubbs. 

S.D.  Fisher 

William  P.  Hunt 

Daniel  McFarland, 

H.D.Noble 

Stephen  Rodford 

C.  8.  Thurber 

Outagamie  County  Agricultural  So- 
ciety, Wisconsin. 

W.H.P.  Began 

Edwin  Nye 

Appleton,  Wis. 
Freedom,  Wis. 

N.  B.  Clark 

Ellington,  Wis. 
Greenville,  Wis. 

Louis  Perrott 

Lawrence  County  Agricultural  and 
Industrial  Association,  Ohio. 

Dr.  G.  S.  B.  Hempstead. 
C  vrus  Ellison 

Hanging  Rook,  Ohio. 
Iionton,  Ohio. 

^iram  Campbell 

H.  W.  GUlett 

Do. 
Quaker  Bottom,  Ohio. 
Arabia,  Ohio. 
Tippecanoe  City,  Ohio. 

Grand  Rapids,  Mich. 
Muskegon,  Mich. 
Ada,  Blich. 
Stowe,  Vt. 
Morrisville,  Vt. 

Samuel  Burke. 

Miami  County  Agricultural  Society, 

Ohio. 
Michigan  State  Pomological  Society, 

Michigan. 

Lamoille  County  Agricultural  So- 
ciety, Vermont. 

W.  W.  Crane 

A.  T.  Linderman 

C.  L.  Whitnev 

Edward  Bradfield 

George  Wilkins . . : 

H.H.  Powers 

Sheboygan  County  German  A^cul- 
tnral    and     Trades    Association, 
Wisconsin. 

G.  L.  Waterman 

Ferd.  Stoesser 

Hyde  Park,  Vt. 
Sheboygan,  Wis. 

Do. 

Do. 

Do. 

Do. 

Frederick  Must 

Fred.  Zimmerman 

Albert  Mohlendorf. 

Thomas  Blackstook 
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List  of  Agricultural  Societies  whichy  on  September  30,  l&7S,had  ajppointed  permanent  oomM 
tees  to  confer  with  the  Chief  Signal-Officer  of  the  Army — Con  tinned. 


Name  of  organization  and  State. 

Committee. 

Post-office  addrett. 

Walworth  County  Agrioultnral  So- 
ciety, Wisconsin. 

Floyd  County  Agricultnral  Society, 

Iowa. 
Edgar  County  Agricultural  Society, 

Illinois. 

Peter  Golder 

Elk  Horn,  Wis. 

David  Williams 

Charles  E.  Bnhre. 

E.  C.  Chapiu 

Darien,  Wis, 
Geneva,  Wis. 
Charles  City,  Iowa. 

Paris,  111. 

Walter  Booth 

B.  Halcomb 

Do. 

D.  P.  Elliott 

Do. 

Perry  County  Agricultpral  and  Me- 
chanical Association.  Indiana. 

I.  F.  Patterson 

Rome.  Ind. 

1. 1.  Wheeler 

Do. 

Ad.  Ackerman ...... 

Do. 

Davis  County  Agricultnral  Society, 
Iowa. 

Howard  Willey 

Wm.  J.  Hamilton 

T.A.Walker 

Bloomfleld,  Iowa. 
Do. 
Do. 

A.Rankin 

Belknap,  Iowa. 
Bloomfield,  Iowa. 
Provo,  Utah. 
Springville,  Utah. 
Provo,  Utah. 
OaVs  Corners,  N.Y. 
Canandaigua,N.T. 
Abingdon,  Va. 
Do. 

William  Hill 

Utah  CountyAgricultural  and  Home 
Manufacturing  Society,  Utah. 

Hon.  George  Bean 

C.  D.  Evans 

Daniel  Graves  .•.- .. 

Ontario  County  Agricultural  So- 
cietjr,  New  York. 

Washington  County  A^cultural 
and  Mechanical  Association,  Vir- 
ginia. 

Otoe  County  Agricultural  Sdoiety, 
Nebraska. 

Cooper  Sayre .., 

John  S.  Coe 

Rev.  George  R.  Barr . . . . 
J.  L.White 

Thomas  Cosby 

Do. 

J.  W.  Pearman 

Nebraska  City,  Nebr. 

W.  W.  Warden 

Do. 

Lake  County  Agrioultural  Society, 
Ohio. 

D.  W.  Mead 

PainesviUe,  Ohio. 
Do. 

C.  C.  Jennings .... 

Gteorge  Blish 

Do. 

Page  County  Agricultural  Society, 
Iowa. 

S.  H.  Kiddlebaugh 

S.  W.  Peterson 

Cloriuda,  Iowa. 
Do. 

J.  L.  Barrett 

Do. 

Kings  Creek  Valley  Farmers'  Club, 
Ohio.                                              X 

Cerro  Gordo  County  Agrioultural 
Society,  Iowa. 

Thomas  Cowgill 

George  R.  Miller 

T.  G.  Emsley 

Kenuard,  Ohio. 

Mason  City,  Iowa. 
Do. 

A.Wilson 

Owen's  Grove,  lowft 

Henry  Martin  - 

Mason  City,  Iowa. 
Plymouth,  Iowa. 
TurbotvUle,  Pa. 

Do. 

Do. 

C.  W.Tenney 

Northumberland  County  Agricultu- 
ral Society,  Pennsylvania. 

Dr.  E.  H.Horner 

William  A.  Dean 

Thomas  Barr 

Johnson  County  Agricultural  and 
Mechanical  Assomation,  Kansas. 

John  M.  Giffen . . . . . 

Olathe,  Kans. 

Henry  McBride 

J.  M.  Hadlev. 

Do. 
Do. 

Albany  County  Agricultural  and 
Industrial  Society,  New  York. 

Hon.  Geo.  k.  Tweddle. . . 
J.  Winne 

Albany.  N.Y. 
Bethlehem  Centre,  N 

J.  H.  Farrell 

Albany,  N.  Y. 
Magnolia  Miss. 

Warrensburgh,  N.  T. 

Winchester,  Va. 
Bmcetown,  Va. 

Pike  Countv  Agricnltoml  Society, 
Mississippi. 

Warren  County  Agricultural  So- 
ciety, New  York. 

Shenandoah    Valley  Agricultural 
Society,  Virginia. 

D.  M.  Pound 

Cbaries  W.  Osbom 

Edmund  Pendleton 

Dr.  W.J.  Best 

J.C.Baker 

Winchester,  Va. 

Wabaunsee  County  Central  Agri- 
cultural and  Horticultural  So- 
ciety, Kansas. 

Oswego  County  Agricultural  Soci- 
ety, New  York. 

Jarvis  Jennings 

Edwin  S.Baker 

William  Coleman 

William  Rinehart 

George  Reynolds 

Henry  L.  Davis 

P.  M.Newton 

Millwood,  Va. 
Winchester,  Va. 
Eskridge,  Kans. 

Do. 

Do. 
Oswego,  N.Y.     ^ 
Sandy  Creek,  N.T. 
Union  Square,  N.  T. 
New  Haven, N.Y. 
Paris,  N.Y. 

Hiram  Walker 

Thomas  H.  Austin 

Harry  Palmer 
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AgrictUtwral  Societies  whichj  on  Septeniber  30,  1873,  iMd  appointed  permanent  commit- 
ten  to  confer  with  the  Chief  Signal-Officer  of  the  Army — Continued. 


e  of  organization  and  State. 

Committee. 

Post-office  address. 

1866  Central  Fair  Association, 

County  Agricnltural  Society, 
[)i8. 

n  County  Agricultural  Soci- 

Vew  York, 

nran    County    Agricultural 

ty,  Minnesota. 

e  County  Agricultural  and 

cultural  Society,  Illinois. 

Lgricultural  and  Mechanical 

Association,  Georgia. 

rginia  Central  Agricultural 

[echanical  Society.  Yirffinia. 

W.P.  Henderson 

Dr.  J.  0.  Hamilton 

George  H.  Jackson 

William  Shephard 

R.£.Kobie 

Murfireesboro',  Tenn. 

Jersey  ville,  111. 

Do. 

Do. 
Bath,N.Y. 

Madelia,  Minn. 

Sullivan,  111. 
Do. 

W.W.Murnhv 

G.W.Vaughan 

E.W.Mills 

Thomas  J.Perry :.. 

Thomas  W.  Alexander.. 
Lee  Haymond 

Rome,Ga. 

Do. 
Clarksburgh,W.Va. 

Do. 

R.  T.  Lownder 

Thomas  S.  Spates 

Dr.W.M.Late 

Do. 
Bridgeport,  W.  Va. 
Brown's  Creek,  W.  Va. 

Henry  Bassell  ..... .... 

unty  Agricultural  Society, 

ia. 

Dr. M. F.  Stephenson  ... 
J.E.Redwine 

Gainesville,  Ga. 
Do. 

County  Agricultural  Soci- 
bio. 

H.Y.Beebe 

E.R.Wait 

John  Meharg 

aw    County   Agricultural 
y,  Iowa. 

L.  J.  Young ........... 

Chickasaw,  Ohio. 

H.  M.  Mixer 

New  Hampton,  Iowa. 
Fredericksbnrgh,  Iowa. 
Richmond,  Va. 

Do. 
Dover  Mines,Gk)ochlaud, 

Va. 
Cumberland,  Md. 

Do. 

Do. 

Buel  Sherman 

State  Agricultural  Society, 
ia. 

aral  and  Mechanical  Socie- 

lleghany  County,  of  Mary- 

ind    West   Virginia,  and 

Ivania. 

^armors'  Club,  Delaware. 

F.G.RufHn 

Col.  William  C.  Knight. 
Dr.Wm.  T.  Walker.... 

Charles  C.  Shriver 

J.  B.H.  Campbell 

R.L.  Gross 

M.  Hayes 

J.  H.  Bateman 

C.  H.B.Day 

Z7oonty  Agricultural  Soci- 
liana. 

I.  R.Holston 

Anderson,  Ind. 
Do. 

William  Crim 

James  Hazlitt ......... 

Do. 

M.G.Walker 

Pendleton,  Ind.  , 
Alexandria,  Ind. 
Perkinsville,  Ind. 
Grand  Haveu,  Mich. 
Muskegon,  Mich. 
Do. 

• 
>n  of  pomologists,  Michi-' 

N.  G.  Tomlinson 

Thomas  Beck  worth 

Henry  8.  Clubb 

Samuel  B.  Peck 

C.L.  Whiting 

nological  and  Horticul- 
ciety  of  Michigan,  Michi- 

n    County   Agricultural 

Ohio. 

County  Agricultural  So- 

wa. 

W.K.Kedzie 

Lansing,  Mich. 

Urbana,  Ohio. 

Independence,  Iowa. 
Do. 
Do. 

W.  A.  Humes 

Lyman  J.  Curtis 

Dr.  George  Worne 

Jed.  Lake 

>shire  State  Agricultural 
New  Hampshire. 

:;onnty  Agricultural  So- 

lusas. 

1   Farmers'  01  nh.  Penn- 

Hon.  Samuel  N.Bell.... 
Hon.  Frederick  Smyth  . 
General  Nathaniel  Head 
0.  A.  A,  Gardner 

T.  W.  Trego 

Manchester,  N.  H. 

Do. 
Hooksett,  N.  H. 
Bellville,  Kans. 

Doylestown,Pa. 
Do. 
Do.'       . 

H.  T.  Darlington 

D.  E.  Brower 
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List  of  Agricultural  Societies  which,  on  September  30, 1873,  had  appointed  permanent  eon 
tees  to  confer  unth  the  Chief  Signal- Officer  of  the  Army — Coutinned. 


Name  of  organization  and  State. 

Committee. 

Post-office  addree 

Franklin  County  Agricultural  So- 
ciety, Maine. 

D.  H.Knowlton 

L.F.Green 

Farmington,  Me. 
East  Wiltion  Me. 

P.  P.  Tufts 

Farmington,  Me, 
Norway,  Me. 
South  Paris,  Me. 

Oxford  County  Agricultural  Soci- 
ety, Maine. 

Iowa  County  Agricultural  Society, 
Iowa. 

Howard  D.  Smith ...... 

A.  C.T.Smith 

J.  Root,  jr 

MarenfiTO.  Iowa. 

J.C.Clark 

Foote.  Iowa. 

A.  H.  Simpson 

Victor.  Iowa. 

Ephrata  Agricnltural  and   Scien- 
tific Society,  Pennsylvania. 

Warsaw  Horticultural  Society,  Illi- 
nois. 

W.  H.  Spera 

Ephrata,  Pa. 

Warsaw,  HI. 
Do. 
Do. 

B.Whitaker 

J.  W.  Hollowbush 

Charles  Hay 

State  Grange  of  Patrons  of  Hus- 
bandry, South  Carolina. 

John  B.  Moore 

Edgefield,  S.  C. 
Cokesbury,  S.  C. 
Georgetown,  S.  C. 

D.  W.  Aiken 

Benjamin  Allston 

Paper  23. 


List  of  Boards  of  TradCj  Chambers  of  Commerce,  and  other  organizations,  apart  from  i 
directly  connected  with  agriculturey  which  had  on  September  30,  lb73,  appointed  perma 
committees  to  confer  with  the  Chief  Signal- Offi^cei*  of  the  Army, 


Name  of  organization. 

State. 

Committee.   • 

Chamber  of  Commerce  of  New  York . 

New  York 

George  W.  Dow,  M.  M« 
J.  D.  Jones,  Cbarle 
Curtis. 

Alonzo  Richmond,  G^ 
Hazard,  John  H.  Van 

John     D     Jones.    Dl 

Board  of  Trade  of  Bnfialo 

New  York 

Board  of  Underwriters  of  New  York . 

New  York 

Board  of  Trade  of  Toledo 

Ohio 

Drake    Smith,  E\\^ 

Walter,  Alfred  Ogde 
W.  T.  Walker,  M.  D. 

rington,   A.  W.  Col 

C.  A.  King. 
J.W.  Thompson,  A.  as 

mons,  R.  M.  Hall. 
J.Aspinwall,G.W.Bi« 

E.  W.  Hudson. 
C.  Randolph,  D.H.  Den 

E.  T.  Lawrence. 
Robert  8.  P«rkio8,  M 

Board  of  Trade  of  Washington 

Board  of  Trade  of  Detroit 

District  of  Columbia. 
Michicran  ...... ...... 

Board  of  Trade  of  Chicairo 

Illinois 

Board  of  Trade  of  Boston 

Massachusetts 

Wisconsin 

Chamber   of    Commerce   of  Mil- 

Ross,  John  Cummi 
£.  H.  Sampson. 
John  L.  HathawAT,  J 

waukee. 
Board  of  Trade  of  Nashville 

Tennessee 

Merrill,  L.  B.  Duran 
James  Whitwortb.  R- 

Chamber  of  Commerce  of  Du  Luth. 

Minnesota 

Kirkpatrick,  Dr.  W. 
Berry,  E.  D.  Hicks,  * 
Cochrill. 
Charles  M.  CnshniAO- 

Board  of  Trade  of  Baltimore 

Marvland  ......  -.-.. 

H.L.Whitridge,Kober 
Kirkland.  Benjamin 
Hodges,  jr.,  J.  ^ 
Pleasants. 

James  T.  Skinner,  0^ 

Board  of  Trade  of  New  London 

Connecticut 

Board  of  Trade  of  San  Francisco.. . 

California 

P.  Rogers. 
R.R.8waiD,  J.  DeFrei 

Board  of  Trade  of  Cleveland 

Ohio 

R.G.8neath.C.A.p 
R.K.Winslow,B.F.l4j 

J.  C.  Sage. 
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^ame  of  organization. 

State. 

Committee. 

er  of  Commerce  of  Charles- 
)f  Trade  of  Charleston 

3r  of  Commerce  of  Memphis . 
f  Trade  of  Oswearo ......... 

Sonth  Carolina 

South  Carolina 

Tennessee 

New  York 

Nebraska 

E.  H.Frost,  W.P.Hall,  T. 

W.  Dawson. 
Hon.  George  A.  Trenholm, 

Professor  F.   8.  Holme, 

E.  Lafitte. 
B.  J.  Semmes,  H.  H.  Hig- 

bee,Thomas  H.Allen. 
A.  H.  Failing,  W.  J.  Mai- 

colm. 
A.  D.  Jones.  G.  H.  Collins. 

f  Trade  of  Omaha 

tee  appointed  by  mayor  of 

ster. 

f  Trade  of  Portland 

r  Trade  at  Philadelphia .... 
•  Trade  of  Mobile 

New  York 

M.  Stephens,  Col.  J.  Pat- 
rick, C.  C.  Housel. 
Joshua  A.  Eaton.  Charles 

Maine 

Pennsylvania 

Alabama  ............ 

A.  Poole,  Geo.  Schotield. 

C.H.  Farley,  J.  S.  Bedlow, 
M.N.Rich. 

Henry  Winsor,  Thomas  C. 
Hand,  Thomas  L.  Gilles- 
pie, George  N.  Fotham, 
George  N.  Allen,  James 
Hand. 

J.  M.  Thompson,  J.  Y. 
Thompson,  Daniel  Jones. 

Charles  Green,  president ; 
Robert  N.  Gourdon,  vice- 
president. 

A.  H.  Van  Bokkelen,  Geo. 
Harriss,W.  L.  DeRossett. 

Dr.  S.  K.  Jackson,  W.  A. 

^  of  Commerce  of  Savannah . 

Georgia 

•  of  Commerce  of  Wilming- 
Trade  of  Norfolk 

North  Carolina 

Virginia ............. 

Trade  of  Indianapolis 

of  Commerce  of  Saint 

Indiana  ...... ....... 

Graves,  E.  C.  Lindsay. 
D.   M.  Berry,  E.   F.  Cox, 

John  E.  Wright,  W.  R. 

Nofsinger,  S.  T.  Bowen. 
R.  Ormsby  Sweeney,  Rev. 

J.  Mattocks,  J.  Fletcher 

Williams. 
G.  G.  Benedict,  Prof.  Peter 

Minnesota ........... 

Trade  of  Burlington 

lercbants'   Exchange    of 

oais. 

of  Commerce  of  Galves- 

Trade  of  Shreveport 

>f  Commerce  of  San  Diego . 

hia  County  Medical  So- 

rrade  of  Davenport 

frade  of  Jacksonville 

Vermont  ............ 

Missonri ............. 

Collier,  Prof.  McK.  Pettv. 

Geo.  P.  Plant,  R.  P.  Taney, 
W.  H.  Scudder. 

J.  S.  Thrasher,  W.  Rich- 
ardson, C.  G.  Forshey. 

George  Williamson,  R.  D. 
Sale,  George  A.  Pike. 

Douglass  Gunn,C.  A.  Jones, 
J.  S.  Gordon. 

Lawrence  Turnbull. 

James  M.  Dalzell,  Edward 

Texas 

Louisiana.  ...... .... 

California  ........... 

Pennsylvania 

Iowa  ......  ..'....... 

Florida 

Russell,  F.  A.  Angel. 
A.  S.  Baldwin. 

f  Commerce  of  Indianola . 

Texas 

G.  Seeligson,  W.  P.  Milby, 

D.  Sullivan. 
Wm.  W.  Jones,  James  J. 

frade  of  La  Crosse 

Wisconsin ...... ..... 

change  of  New  Orleans . . 
of   Commerce   of    New 

Louisiana  ........... 

Lyndes,  S.  L.  Nevins. 
John  J.  Noble,  Cyrus  Bus- 

sey,  Thomas  Henderson. 
Johnson  T.  Piatt,  Mayor 

Lewis,  E.  S.  Wheeler. 
W.  P.  Halliday,  Charles  M. 

Howe,Peter  Cuhl. 
Daniel  B.  Pierson. 

Connecticut 

• 
f  Commerce  of  Cairo  . . . 

Illinois  ......  ....... 

"rade  of  Cincinnati.. 

Ohio 

'rade  of  Dabnqne 

Iowa...... 

Dr.   Asa    Horr.   Franklin 

Hinds,  R.  J.  Gibbs. 
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Paper  24.— (Form  31.) 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Division  op  Telegrams  and  Reports  for  the  Benefit  of  Commerce  and 

Agriculture. 


Report  of  obserratious  on  temperature  of  water  at  • 

urday, ,  1W-. 


for  the  week  ending  Sat- 


Day    and 
datew 

Time  of 
obser- 
vation. 

Temper- 
ature 
of  air. 

Tempera- 
ture of 
water 
at  sur- 
face. 

Tempera- 
ture of 
water 
at  bot- 
tom. 

Depth  of 
water. 

Remarks. 

Suuday... 

Monday  .. 

Tuesday.. 

Wed'sday. 

Thursday. 

, 

Fiiday  :.. 

Saturday . 

-,  Ohserver, 


NoTE.--Two  copies  of  this  form  will  be  forwarded  weekly  to  the  Chief  Siicnal-Officer, 
Washington,  D.  C.  *^ 


Digitized 


by  Google 


CHIEF   SIGNAL-OFFICER. 
War  Department,  Office  of  the  Chief  Signal-Officer* 


977 


5P  Telegrams  and  Reports  for  the   Benefit  of  Commerce  and 
Agriculture. 


bservations  on  temperature  of  water  at  • 
day, ,  187-. 


•  for  the  week  ending  Satnr- 


Time  of 
observa- 
tion. 

Tempera- 
ture   of 
air. 

Tempera- 
ture   of 
water  at 
surface. 

Tempera- 
ture   of 
water  at 
bottom. 

Depth  of 
water. 

Remarks. 

• 

• 

-,  Observer, 


J  copies  of  this  form  will  be  forwarded  weekly  to  the  Chief  Signal-OflQcer, 
D.  C. 
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Paper  25. 
List  of  places  for  which  stations  have  been  requested^  but  not  established  on  September  30, 1 


Place. 


Applioant. 


Date. 


Hoskegon,  Mich  . 


Manitowoc,  Wis  .. 
Huron  City,  Mich . 


Mackinac,  Mich 

Richmond,  Va 

Cape  Henry,  Va  . . . . 
Body  Island,  N.  C... 
Cape  Hatteras,  N.  C. 

Lewee,  Del 

Park's,  Colo 

Staten  Island 


Chambersborgh,  Pa 

Watertown,  N.  Y 

Xenia,Ohio 

Port  Hope 

Hlinois  Industrial  Univer- 
sity, Champaign,  111. 

Little  Rock,  Ark 


Sacramento,  Cal 


Niles,  Mich 

Hot  Springs,  Ark  . . . 
Louisiana,  Mo 


I! 


Janesville,  Wis . 

Hillbdale,  Mich  . 
Metamora,  111  .. 


Marietta,  Ohio 

Mount    Pleasant   Academy,  | 

Pennsylvania. 
Nebraska  City,  Neb 1 

Mount  Moosilauke, N.  H...  <  : 
Catasauqua,  Pa j 

Galena,  ni 

I 

Columbus,  Nebr I 


Farther  Point  Canada,  .... 

Coburg,  Canada 

Colliugwood,  Canada 


Hon.  H.  H.  Holt,  Michigan  legislature, 
inclosing  petition  of  99  citizens. 

Board  of  Trade,  Toledo 

Board  of  Trade,  Chicago 

Hon.  T.  W.  Ferry,  U.  8.  Senate 

Hon.  P.  Sawyer,  M.  C 

Board  of  Trade,  Toledo 

Board  of  Trade,  Cleveland 

Board  of  Trade,  Detroit ^.. 

Board  of  Trade,  Chicago 

W.  G.Turpin 

Board  of  Trade,  Norfolk,  Va.,  and  reso-  ) 
Intion  of  the  general  assembly  of  Vir-  > 
ginia.  ) 

Board  of  Trade,  Philadelphia 

E.  J.  Mallett,  late  consul-general 

C.  Keutgen,  Jr 

Hon.  John  Scott,  U.  S.  Senate 

Hon.  Simon  Cameron,  U.  S.  Senate 

L.L.  Pratt 

C.  E.  Case 

Board  of  Trade,  Detroit,  Mich 

Hon.  W.  C.  Flagg,  secretary 

Hon.  J.  M.  Gregory,  president 

Hon.  J.  M.  Hawks,  M  C 

Albert  Cohen 

J.  N.  Hoag,  secretary  California  State 
Board  of  Agricultur9. 

Concurrent  resolution  of  the  legislature 
of  California,  presented  by  Dr.  T.  M 
Logan,  secretary  State  board  of  health. 

J.  B.  Fitzgerald,  secretary  Berrien  Coun- 
ty Agricultural  Society. 

J.H.Morton,  M.D 

William  Stark > 

R.  E.  Pleasants i 

J.  B.  Whiting,  M.  D \ 

Rock  County  Agricultural  Society S 

ProfeASor  George  M.  Millen,  secretary 
Hillsdale  College. 

Hillsdale  County  Agricultural  Society  .. 

Edward  Kipp,  secretary  Woodford  Coun- 
ty Agricultural  Society. 

J.  W.  Andrews,  president  Marietta  Col- 
lege. 

Washington  County  Agricultural  Society. 

W.  H.  McCrey,  Mount  Pleasant  Academy 
and  Normal  School. 

H.  K.  Raymond,  secretary  Otoe  County 
Fanners*  Club. 

Professor  C.  H.  Hitchcock 

A.  F.Clough 

Hon.  E.  McPherson,  Clerk  U.  S.  House 
of  Representatives. 

Dr.  Wilmot  Scott,  editor  Galena  Com- 
mercial Advertiser. 

J.  O.  Shannon,  secretary  Platte  County' 
Agricultural  Society 


Jan.  21,  U 


Jan. 
Feb. 
Mar. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Apr. 


27,  li 
10,  W 

3,  It 
25,1^ 
27,  It 
19,  It 
19,  U 
10.lt 

3,  It 


Apr.  17,11 

May  25, 1< 
May  24,  If 
June  9,li 
June  12, 1( 
June  12,  II 
Juno  21,  II 
June  30, 11 
July  22,  II 
July  21,  II 
Feb.  21,11 
July  26,  II 
July  1,11 
July  26, 1) 

'  May  15,  li 

iJan.  10,  li 
]  July  27. 1 

[Aug.  2,1 
Aug.    3,1 

Aug.    7,1 
jAug.    6,11 

I  Aug.  6,11 
lAng.    8,1 

;  Aug.  10, 1 

I  Aug.  10, 1 
1  Aug.  U,  I 

Aug.  14, 1 

I  Aug.  16,1 
I  Aug.  16,1 
I  Sept.  11, 1 

I  Sept.  14, 1 


Sept  5,1 


I'  Oswego  Board  of  Trade,  by  J.  L.  Mc-  K  .„     ^a  i 
^'      Whortcr.  ^  Aug.  30,1 
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Place. 


Applicant. 


Date. 


id,  Mo 

)n,Mich 

ty,  Iowa 

5 

^ j 

ran,  Ala ) 

laiirDak'.l.'l!!!!. 

Y  of  Micliigan,  Ann 

y,  Manitoba .. 

Colo 

[e 

Haven,  Mass < 


Rhode  Island . 


,  Mass.. 
,  Idwa  . 
Va.-., 
I 


at,N.  H 

►n,  Del 

stations  on  east- 
re  of  Lake  Mich- 

stations    onS 
ins  of  Virginia,    i 

stations  on  west-  I 
)e  of  Mississippi  < 

Light,    Monomoy 
^ape  Cod,  Mass. 
Pass,  Pass  iirOutre 

Va. ;  Christian- 
Va.;  Bristol, 
E  as  ton,  Pa.; 
urgh,  Pa.;  Win- 
Va. 

^ans 

le,   Black  Monnt- 

Jtoona,  on  Penn- 
i     Central    Rail- 

of     Minnesota, 
lolis. 

e   State  agrlcul- 
[ie^es. 
3hio 


John  E.  Worth,  for  Greene  County  Agri- 
cultural and  Mechanical  Society. 

Board  of  Trade,  Buffalo 

T.  G.  Emsley^  secretary  Cerro  Gordo 
County  Agncnltural  Society. 

M.  C.  Femald,  Maine  State  CoUege  of 
Agriculture. 

Agent  and  captains  of  Morgan  Steam- ) 
ship  Company.  .  5 

R.  J.  Percy,  for  Missouri  Valley  Tele- 
graph Company. 
Professor  G.  B.  Merriman 


N.  McDougall 

R.  F.  Song,  editor  £1  Paso  Ranchman  . .. 

C.  A.  Boutelle,  editor  Whig  and  Courier.. 

Professor  J.  £.  Hilgard,  United  States 
Coast  Survey. 

Daniel  W.  Stevens 

Rev.  Thos.  Hill 

Hon.  H.  B.  Anthony,  U.  S.  Senate,  for- 
warding memorial  of  29  citizens. 

Capt.  S.  A.  Day,  United  States  Army  — 

Hon.  B.  F.  Butler,  M.  C 

John  P.  Irish 

George  C.  Round J 

H.  A.  Hill,  secretary  National  Board  of 
Trade. 

John  B.  Stivens,  mayor 

Board  of  Trade 


Hon.  H.  H.  Holt,  Michigan  legislature. 

G.  C.  Wedderbum,  secretary  Virginia 

Telegraph  Company. 

L.  A.  Gobright,  Associated  Press 

George  P.  Plant 

W.  H.  Scudder 

R.  P.  Fansey,  committee  of  Merchants' 

Exchange,  Saint  Louis,  Mo. 
B.  B.  Forbes,  recommended   by  Hon. 

James  Buffinton,  M.  C. 
Thornton  A.  Jenkins,  Jtear-Admiral  U.  S. 

Navy. 


Jed.  Hotchkiss 


M.  D.Ellis  ... 
WiUiam  Cain  . 


J.  Eaton,  and  thirty-five  others . 
David  Peelor 


William  W.  Folwell,  president. 


J.  B.  Bowman,  regent  Kentucky  Univer- 
sity, and  otiiers. 

J.  H.  Klippart,  secretary  of  Ohio  State 
Board  of  Agriculture. 


Sept.  18, 1871. 

Sept.  22, 1871. 
Oct.     6, 1871. 

Oct.   19,18rL 


Oct.  31,1871. 

Nov.     9,1871. 

Nov.  28, 1871. 

Dec.  2,1871. 
Dec.  4,187L 
Dea  14,187L 

Dec.  18,1871. 

Deo.    8,187L 

July  26, 1872. 
Dec.  19,1871. 
Dec.  14,1871. 
Deo.  27,1871. 
Jan.     4, 1872. 

Jan.  13,1872.' 
Jan.  24,1872. 

Feb.  11,1871. 

May    7,1871. 

May  7,1871. 
July  16, 1871. 

Nov.  29, 1871. 

Mar.  20,187L 

Aug.  15, 1871. 


Feb.  12,1872. 
Feb.  12,1872. 

Feb.  14,1872. 
Feb.  17,1872. 


Feb.  21, 1872. 
Feb.  29, 1872. 
Mar.    5,1872. 
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List  of  places  for  which  stations  have  been  requested,  fc. — Continned. 


Place. 


Applicant. 


Date. 


Norwicli  University,  North- 
field,  Vt. 

Grand  Tower,  111 

Inka,  MiBS 


Capt.  C.  A.  Curtis. 


Great  Natihalee,  Bald Monn-  ? 
tain,  N.  C.  5 

Deposit,  N.Y 

Heilman  Dale 

Booneville,  Mo., 

Fort  Wayne,  Ind ) 

New  Albany,  Ind 5 

Maryland  Agricultural  Col- 
lege. 

San  Antonio,  Tex 

Atlanta,  Ga 

Auburn,  Ala. ;  Agricultural  ) 
and  Mechanic  College  ^ 
of  Alabama. 

Racine,  Wis 

Ogdensburgh,  N.  Y 

Plattsburgh,  N^Y 

6ewanee,Tenn 


A.  R.  Harris 

Rev.  J.  T.  Freeman,  through  Hon.  George 
E.  Harris,  M.  C. 

Charles  W.  Jenks 


G.  W.  Hanford 

S.  P.  Heilman 

J.  L.  Stephens 

F.  C.  Johnson,  Indiana  State  Board  of 

Agriculture. 
A.  R,  Davis,  president  board  of  trustees. 


Newark  College,  Delaware  .. 

Green  Bay,  Wis ,. 

Kenosha,  Wis 

Warsaw,  Ind 

Beaver  City,  Utah 

New  Ulm,  Minn 


Evansville,  Ind . 


Aiken,  S.C 

Winona,  Miss 

Eutaw,  Ala 

Belfast.Me , 

Ithica,  N.  Y.,  Cornell  Univer- 
sity. 

Straits  of  Mackinac 

Carthage,  HI 

Kutztown,  Pa 

Pensaoola,  Fla < 

Gainesville,  Ga 

Chattanooga  and  some  point 

between     Leavenworth 

and  Shreveport. 

Dallas,  Tex 

On  plains  of  Western  Kansas, 
and  regions  southward 
and  Bouthweetward. 


Thomas  G.  Williams 

Hon.  John  H.  James,  mayor 

William  C.  Stubbs 

'John  B.  Reed 

W.  H.  Jenison 

Mayor  and  council 

Hon.  W.  A.  Wheeler,  M.C 

Hon.  John  Rogers,  M.C 

John  L.  Cooper,  through  Professor  Jo- 
seph Henry,  Smithsonian  Institution. 

William  D.  Mackev,  secretary , 

Hon.  P.  Sawyer,  M.C 

Wallace  MyMtt 

Marshall  H.  Parks 

Daniel  Tyler 

Dr.  Alfred  Miller 

F.  C.  Johnson.^ 

P.  Horn  brook,  surveyor  of  customs 

Thomas  P.  Britton,  president  Vander- 
burgh County  Agricultural  Society. 

John    Ingle,    secretary   Vanderburgh 
County  Agricultural  Society. 

Charles,  Butterfield,  Mayor 

Hon.  F.  A.  Sawyer,  U.  S.  Senate,  and 
sixteen  citizens. 

John  C.  Derby 

A.  M.  Rafter , 

W.S.  Bird 

George  E.  Brackett 

A.  D.  White,  president,  petition  of  sev- 
enty-five citizens. 

Roys  I.  Cram 

L.  F.  M.  Easterday,  petition  of  one  hun 
dred  and  five  citizens. 

A.  R.  Homel,  principal  Keystone  State 
Normal  School. 

Pensaoola  Ice  Company > 

M.  H.  Sullivan,  and  29  others i 

M.  F.  Stephenson 

Steamboat-men's  convention  assembled 
at  Cairo. 

W.A.Jones  d:  Co 

W.  C.  Connor,  and  one  hundred  and 

thirty-three  others. 
Kansas  State  Horticultural  Society '.;  Dec.  21, 1872 


Mar.  15,1875 

Mar.  21,1875 
Mar.  25, 187; 


Apr. 

Apr. 
Apr. 
Apr. 
Apr. 


1,1875 

1,1875 

1, 1875 

11, 1875 

12, 187i 


Apr.  19,187; 

May  10,187; 
May  10,187; 

May  14,187S 

May  18,187; 
May  25, 187S 
May  28,  lb7i 
June  10, 187S 

June  11, 1875 
June  13, 1875 
June  20, 187i 
June  24, 1875 
July  8,18752 
July  10, 187S 


July  13,1872 


July  16,1873 

Sept.  2,1872 
July  20, 1872 
July  20, 1872 
Aug.  6,1872 
Aug.    8,1872 

Aug.  7,1872 
Sept   2,1872 

Sept.  13, 1872 

Oct.     7, 1872 

Nov.  5,1872 
Nov.  17, 1872 


Dec  26,18r2 
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List  of  pJacea/or  which  stations  havej)e^n  requested,  ^c. — Contlniied. 


Place. 


Applicant. 


Date. 


il  City  and  Parker's  Land- 
ing, on  the  Allegheny 
Biver. 

reeuBboronjth  and  Browns- 
▼ille,  on  the  Mononga- 
hela. 

niversity  of  Kansas,  Law- 
rence. 

anchester,  N.  H 


indwich,  111 . . 

etrott,  Minn  . 
ayton,  Ohio . . 
llatka,  Fla  ... 


at-in-Bay,  Ohio. 


mporia,  Kans 

orth  and  west  of  Galves- 
ton, Tex. 

harlotteville,  Va.,  Univer- 
sity of  Virginia. 

aleigh,  N.C 

olnmbia,  8.  C 

olumbns,  Miss 

BirceCity,  Mo 

eshanio,  N.  J 

ay  City,  Mich 

incennes,  Ind 

^rlngfield,  111 

edar  Keys,  Fla 

iHna,  Kans 

Ueghanies 

artnage,  Mo 

ewberne,  N.  C 

ort  Townsend,  Wash.  Ter  . 


Resolntion  of  select  council  of  Pitts- 
burgh, transmitting  and  approving 
petition  of  46  citizens  of  Pittsburgh. 


John  Eraser,  chancellor  . 


Hon.  S.  N.  Bell,  M.  C,  inclosing  resoln- 
tion of  New  Hampshire  State  Agricul- 
tural Society. 

N.  £.  Ballon,  through  Commissioner  of 
A^cnlture. 

Daniel  Coney 

Isaac  Strohen 

J.  F.  Starr,  through  Secretary  of  the 
Navy. 

H.  B.  West 

H.  D.  Cooke,  governor  of  the  District  of 
Columbia. 

Robert  MiUiken 

Chamber  of  Commerce,  through  John 
Hancock. 

R.  T.  W.  Duke,  M.  C 


Cotton  Exchange,  New  Orleans,  La 

Mayor  of  city  and  city  council 

Cotton  Exchange,  New  Orleans,  La 

E.  P.  Lingee 

John  V.  D.  Pumyea 

N.B.Bradley,  M.C 

W.Hays 

S.  M.  Cullom,  petition  of  governor,  State 
officers,  &c, 

Albert  E.  Willard,  mayor,  atid  16  others. 

Freeman  Kinsman 

George  W.  Warren,  jr 

E.  P.  Searle,  Henry  C.  Henney,  C.  C.  Al- 
len, and  others. 

(Jeorge  W.  Nasson,  jr 

Puget  Sound -Telegraph 


Dec.  28,1872. 
Jan.  10,1873. 


Jan.  16,1873. 
Jan.  21,1873. 


Jan.  22,1873. 


Feb. 
Feb. 
Feb. 

Mar. 
July 

Mar. 
Mar. 


2, 1873. 
U.  1873. 
17, 1873. 

3,1873. 
17, 1873. 

6, 1873. 
6, 1873. 


Blar.  2,1873. 

Mar.  30, 1873. 
June  11, 1873. 
Mar.  30, 1873. 
Apr.  9.1873. 
Apr.  12.1873. 
Apr.  27.1873. 
June  15, 1873. 
July  5,1873. 

July  7,1873. 
July  17, 1873. 
July  26, 1873. 
Aug  15,1873. 

Sept;  13, 1873. 
Sept.  30, 1873. 


Paper  26. 
MONTHLY  WEATHER-REVIEW,  OCTOBER,  1B72. 

STORIHa. 

The  progress  over  the  country  of  thirteen  storm-centers  has,  during  the  month,  been 
'aced  upon  the  War  Department  weather-maps.  Signal  Service,  United  States  Army, 
he  most  severe  of  these  storms  was  that  which,  from  the  21st  to  the  27th,  traveled 
om  the  Gulf  northeastward  over  the  South  Atlantic  and  Middle  States,  and  thence 
istward  over  southern  New  Eneland  into  the  Atlantic,  attended  throughout  its  course 
f  heavy  rains  and  brisk  to  high  winds,  increasing  at  times  to  gales.  These  rains 
ere  particularly  heavy  in  Northeastern  Florida  and  Southeastern  Virginia,  over  6 
Lches  of  water  falling  during  the  storm  at  Jacksonville,  and  nearly  7|  inches  at  Nor- 
»lk.  Of  the  remainder  of  these  disturbances  nine  pursued  an  irregular  eastward 
mrse  from  the  northwest  over  the  lake  region  into  Canada  or  New  York  or  New  Eng- 
^nd  to  Brunswick  or  Nova  Scotia;  one  moved  from  Texas  eastward  into  the  Guff, 
here  it  disappeared ;  one  nearly  northward  froln  off  Cape  Cod  across  Maine  to  New 
rnnswick,  and  one  from  Kansas  and  Nebraska  eastward  over  the  Ohio  Valley  to  Vir- 
inia. 
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RAIN-FALL. 

The  retams  from  the  sign  al-ser vice  stations  show  that  an  excess  of  rain  over  th< 
mean  for  the  month  has  faUen  on  the  Atlantic  coast,  except  in  Maine  and  Bontheasterc 
Conneoticatf  and  throaghoat  the  Middle  States  and  lower  lake  region,  excepting  west- 
tern  Lake  Erie.  This  snrplns  amoants  to  4.32  inches  at  Jack^nville,  Fla.,  4.89  at 
Rochester,  and  7.07  at  Norfolk,  but  is  less  at  other  stations  in  the  sections,  varying 
from  1  to  2  inches.  A  slight  excess  has  also  fallen  in  the  western  portions  of  Tenne» 
see  and  Minnesota,  and  eastern  parts  of  Nebraska  and  Kansas.  There  has  been  a  de- 
ficiency of  abont  an  inch  in  nortnern  New  England,  interior  portions  of  South  Carolini 
and  Oeoma  and  throaghoat  the  Onlf  States,  excepting  Florida,  while  in  Central  anc 
Eastern  Tennessee,  Western  Kentackv,  the  Upper  Mississippi  Valley  and  over  the  appei 
lake  region  the  figures  show  a  general  deficiency  of  about  2  inches.  The  precipitatioi 
has  been  very  slight  at  the  Rocky  Moan  tain  stations  and  on  the  Pacitic  coast,  appar 
ently  less  than  the  mean  for  October. 

TEMPERATURE. 

The  mean  temperatures  for  this  month  show  bat  little  variation  from  the  means  fo 
October  at  most  of  the  signal-service  stations.  At  the  Rocky  Moantains,  on  the  Pa 
cific,  and  western  Gulf  coasts,  in  Eastern  Iowa  and  Soathern  Wisconsin,  and  throngh 
ont  the  Atlantic  States,  from  Florida  to  Rhode  Island,  temperatures  slightly  cooler  thai 
osaal  have  been  experienced,  the  variation  below  the  mean  for  the  month  being  great 
est  at  Milwaakee  and  on  the  coast  of  Georgia  and  the  Carolinas  where  it  amoants  t 
about  3^.  In  all  other  sections  the  temperature  has  been  slightly  above  the  averag 
for  October.  The  month  has,  however,  been  much  cooler  than  October,  1871,  every 
where  in  the  Mississippi  Yalley  and  eastward,  this  difference  of  the  mean  temperature 
being  greatest  ia  Flonda,  Georgia,  and  from  the  Ohio  Valley  to  the  lower  lakes  an< 
soathern  portion  of  the  upper  laKe  region,  amounting  in  these  sections  to  from  3^  to  6^ 


MONTHLY  WEATHER.REVIEW.  NOVEMBER,  1872. 


During  this  month  twenty-four  storm-centers  hare  trarversed  rarions  parts  of  th 
country  east  of  the  Rocky  Mountains.  Fifteen  of  these  disturbances  have  pursued  a 
irregular  eastward  coarse  from  the  north weet  over  the  lake  re^on  to  Canada,  or,  crocH 
ing  the  Saint  Lawrence  Valley,  have  traveled  eastward  over  Maine  and  New  Brunswick 
two  have  moved  from  the  Upper  Mississippi  Valley  eastward  to  Virginia,  and  thenc 
along  the  coast  to  New  England ;  four  have  crossed  the  ooantry  diaffonalW  from  the  soutfc 
west  to  New  England  and  the  eastern  British  provinces;  one  from  Texas  across  th 
northern  portion  of  the  Gulf  to  Florida ;  and  two,  which  were  probably  central  at  som 
distance  from  the  coast,  have  been  felt  along  the  Atlantic  sea-board. 

Destructive  gales  have  attended  the  progress  of  many  of  these  storm-centers,  particn 
larly  over  the  upper  lake  region,  in  the  Saint  Lawrenoe  Valley,  and  on  the  middle  an< 
east  Atlantic  coasts.  Their  approach  has,  however,  been  heralded  by  the  display  durinj 
the  month  of  sixty-eight  cautionary-signals  at  the  lake  stati6ns  —  fourteen  on  th 
Atlantic  coast  and  six  on  the  Gulf. 

RAIX-FALL, 

Notwithstanding  the  number  of  storms  which  have  visited  the  country  during  th 
month,  the  returns  from  the  signal-service  stations  show  that  the  precipitation  ha 
been  generally  less  than  the  mean  for  November  at  the  Rocky  Mountain  stations,  I 
Florida,  the  Southwest,  (except  Sontheastem  Texas  and  Southern  Louisiana,)  the  Nortt 
west,  the  Ohio  Valley,  and  throughout  the  lake  region.  The  figares  show  this  deficieno 
to  be  greatest  over  the  section  ofcountry  extending  from  Kansas  eastward  to  Kentack, 
and  Ohio,  averaging  about  2  inches,  but  amounting  to  over  4  inches  in  Central  Indiani 
An  excess  of  rain  ma  fallen  in  the  Carolinas,  Georgia,  Eastern  Tennessee,  Central  Als 
bama.  Southern  Louisiana,  and  Southeastern  Texas,  while  about  the  average  quantitie 
are  reported  from  the  Middle  and  Eastern  States,  except  the  western  portions  of  Penx 
sylvania  and  New  York,  where  the  amoants  are  below  the  mean. 

TEMPERATURE. 

The  mean  temperatures  for  the  month  at  the  various  signal-service  stations  sboi 
that  the  month  has  been  colder  than  asaal  everywhere  from  the  Atlantic  to  the  Rock, 
Moantains,  excepting,  perhaps,  in  Montana.  Areas  of  high  barometric  preasnre,  at 
tended  by  low  temperatures  for  the  Steson,  have,  in  several  instances,  followed  oloi 
after  the  storm-centers,  causing  cold  "  northers "  in  the  Southern  States,  and  fierce 
cold,  westerly  gales  over  the  Northwest  and  upper  lake  region.    The  variation  of  th 
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iperatare  below  the  mean  for  November  has,  oonseqaently,  been  greatest  in 
:ioD8,  amoQiitio^  to  lix>m  3^  to  8^.  Compared  with  November  of  last  year  lower 
ares  have  prevailed  everywhere  east  of  the  Rocky  Mountains,  except  in  New 
New  York,  New  Jersey,  and  Eastern  Pennsylvania.  Thus  the  mean  temperature 
than  the  same  for  November,  1871,  by  3o.l  at  New  London,  3^.3  at  Portland, 
8^.7  at  Barlin^n,  Vt.,  but  lower  by  5^.1  at  Savannah,  7^.4  at  Jacksonville, 
at  Mobile,  7^.6  at  Cincinnati,  4^  at  Saint  Pan],  and  4^.8  at  Escanaba,  Mich. 


MONTHLY  WEATHER-REVIEW,  DECEMBER,  1872, 

STORMS. 

this  month  no  less  than  twenty-seven  storm-centers  have  been  traced  in  their 
ver  varions  parts  of  the  country  upon  the  War  Department  weather-maps, 
vice,  United  States  Armv.  Two  of  these  storms  have  apparently  traveled 
3ross  the  country  from  the  Pacific  coast,  but  the.paths  of  the  remainder  are 
3 lined  to  the  country  east  of  the  Kocky  Mountains,  and  are  about  equally 
)tween  the  two  favorite  winter-routes  of  these  disturbances,  the  one  from  the 

eastward  over  the  lake  region  and  northern  New  England  to  the  eastern 
ovinces,  and  the  other  from  the  southwest  northeastward  to  the  Middle 

New  England,  or  eastward  alons:  the  Golf  coast,  thence  following  the  trend 
intic  coast  northeastward  toward  Nova  Scotia.    The  usual  attending  high 

gales  of  the  winter  storms  have  been  experienced  in  nearly  all  parts  of  uie 
at  their  approach  has  been  announced  by  the  display  of  forty- two  cautionary- 
the  lake  ports,  thirty- two  on  the  Atlantic  coast,  and  three  on  the  Gult 

RAIN-FALL. 

ms  from  the  signal-service  stations  show  that  an  excess  of  rain,  amounting 

0  5  inches  above  the  mean  rain-falls  for  December,  has,  during  the  month, 
^exas,  Louisiana,  and  Western  Mississippi.  A  surplus,  varying  from  1.12 
1.69  inches,  has  also  fallen  in  Southern  Virginia,  North  Carolina,  Eastern 

interior  portions  of  South  Carolina  and  Georgia,  and  in  Northeastern 
n  all  other  sections  east  of  the  Rocky  Mountains  (excepting  at  New  London, 
Leavenworth,  and  Breckenridge,  which  exhibit  amounts  slightly  above  the 
figures  show  that  the  £ill  of  rain  and  snow  has  been  less  than  the  average 
bor.  This  deficiency  is  comparatively  small  for  New  England,  the  Middle 
lower  lake  region,  but  is  large  in  Western  Tennessee,  the  Ohio  and  Upper 
Valleys,  and  over  the  country  adjacent  to  Lakes  Michigan  and  Superior,  the 
>n  having  been  scarcely  one-fourth  as  much  as  the  average  for  the  month 
itions  in  these  sections. 

TEMPERATURE. 

1  temperatures  for  the  month  at  the  signal-service  stations  compared  with  the 
^ratures  for  December,  as  ascertained  by  a  long  series  of  observations,  show 
>nth  has  been  much  colder  than  usual  everywhere  east  of  the  Rocky  Mount- 
excess  of  cold  amounts  to  from  5^  to  7^  at  stations  in  all  parts  of  the  coun- 
Chicago,  Milwaukee,  Leavenworth,  Breckenridge,  and  Rochester  it  amounts 
Much  colder  weather  has  prevailed  than  in  December,  1871,  in  all  sections 
'erritories,  except  from  Virginia  to  Southern  New  Jersey,  and  from  Nebraska 
Illinois,  where  the  temperatures  have  been  about  the  same.  This  unusually 
ber  may  be  attributed  to  the  large  number  of  areas  of  high  barometer,  or 
»herio  waves,  which,  with  their  attending  low  temperatures,  have  rolled 
>nntry  from  west  to  east.  No  less  than  fifteen  of  these  areas  of  hieh  press- 
en  traced  upon  the  weather-maps  for  this  month,  while  during  the  corre- 
»nth  last  year  only  nine  made  their  appearance. 


MONTHLY  WEATHER-REVIEW,  JANUARY,  1873. 


STORMS. 


)  paat  month  the  process  of  twelve  storm-centers  has  been  traced  on  the 
8  of  the  signal-service.  Of  these,  three  have  crossed  the  country  in  a 
•d  direction  from  Texas  to  New  England  and  the  British  provinces ;  fiYe 
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have  moved  from  the  extreme  northwest  eastward  over  the  lakes  into  Canada  or  Ne^ 
England ;  one  from  Manitoba  over  Lake  Superior  into  Canada ;  two  northeastward  n 
the  Atlantic  coast  to  the  Eastern  States  and  Nova  Scotia  or  Canada :  and  one  has  pn 
jessed  eastward  through  the  Golf  States,  and  thence  northeastward  np  the  coast. 

Of  these  storms  the  most  severe  have  been  that  of  the  7th  and  8th  in  the  nortl 
west,  and  that  which  from  the  21st  to  the  24th  crossed  the  country  from  Texas  to  Nov 
-Scotia.  The  westerly  winds  closely  following  the  center  of  the  former  increased  t 
strong  gales,  which,  with  heavy  snow  and  temperatures  far  below  zero,  served  to  rend< 
it  one  of  the  most  terrific  which  has  visited  that  section  for  many  years.  The  latU 
<that  of  the  21st)  was  very  extensive  in  its  effects,  as  during  its  course  nearly  the  who] 
country  east  of  the  Rocky  Mountains  was  reached  by  its  rain  or  snow-belts.  Its  nortl 
easterly  gales  were  felt  with  most  severity  from  Lake  Michigan  to  Lake  Erie,  and  heav 
snows  feu  from  Kansas  and  Missouri  northeastward  to  Canada. 

Twenty-four  cautionary-signals  were  displayed  dnnng  the  month  at  points  on  th 
middle  and  east  Atlantic  coasts,  and  two  on  the  Gulf  coast. 

RAIN-FALL. 

The  monthly  rain-fall  returns  for  January  fh>m  the  signal-service  stations  show  tha 
there  has  been  in  general  a  deficiency  on  the  Pacific  coast ;  but  east  of  the  Rocky  Mourn 
ains  an  excess  of  rain  and  snow.  This  latter  excess  is  most  decided  in  Missouri,  Nei 
Jersey,  and  Connecticut.  A  small  region  of  deficiency  also  iq^pears  to  extend  ovc 
Kentucky,  Tennessee,  Mississippi,  and  Alabama 

TEMPERATURE. 

The  mean  temperatures  for  Januaiy,  as  given  by  the  signal-service  reports,  show  tha 
over  the  country  east  of  the  Rocky  {fountains  the  weather  has  been  fpenerally  ooldc 
than  usual.  This  difference  is  greatest  in  the  northwestern  section,  being  in  Michiga 
and  Northern  Ohio  about  6^  below  the  mean  temperature  for  the  month,  and  fh>m  Wit 
cousin  and  Minnesota  to  Kansas  ranging  from  7^  to  12^  lower  than  usual.  In  the  lowc 
Mississippi  Vallev,  and  also  Northwestern  New  York,  the  average  temperatures  hav 
been  fh>m  5*^  to  6^  lower  than  might  have  been  anticipated,  while  this  difference  i 
New  England  and  throughout  the  Middle  States  generally  has  been  from  2^  to  4^.  I 
the  South  Atlantic  States  about  the  mean  temperatures  have  prevailed,  except  in  Nortl 
em  Florida,  where  they  are  shown  to  be  somewhat  lower,  aa  also  in  the  Gulf  States. 


MONTHLY  WEATHER-REVIEW,  FEBRUARY,  ld73. 

STORMS. 

During  this  month  ten  different  storms  have  crossed  portions  of  the  country  east  < 
the  Rocky  Mountains.  The  paths  of  their  centers  have,  approximately,  been  trace 
upon  the  War  Department  weather-maps.  Signal  Service,  United  States  Army. 

That  of  February  3d  and  4th  passed  over  Nebraska,  Iowa,  WiscoDsm,  and  Michiga 
into  Canada,  accompanied  by  rain,  at  places  heavy,  from  Texas  to  Iowa  and  eastwar 
to  the  middle  Atlantic  coast,  but  by  generally  light  snow  or  rain  thence  northwar 
over  New  England  and  the  lakes,  and  by  brisk  aiKl  high  winds  over  the  lake  regiox 
westerly  winds  being  most  severe ;  thnnder-storm  reported  from  Knoxville,  4th. 

FebrHnrjf  5, 6,  7,  ana  8. — Over  Gulf  and  South  Atlantic  States  and  thence  northeastwar 
off  the  middle  and  east  Atlantic  coasts  and  over  Nova  Scotia,  accompanied  by  beav 
rain  to  Mafl«achusetts,  and  by  fresh  and  brisk  winds  over  Gulf  coast,  and  brisk  am 
high  over  Atlantic  coast,  easterly  to  northerly  winds  most  severs. 

Febrttarjf  6  and  7. — Eastward  over  Northern  Minnesota  and  Lake  Superior  into  Canadi 
accompanied  by  areas  of  very  lisht  snow  and  brisk  and  high  winds  over  the  lake  regiox 
southwesterly  to  northwesterly  being  most  severe. 

February  9, 10,  and  11.—  Eastward  from  Dakota  over  Minnesota,  Wisconsin,  and  Michi 
gan  into  Uanada,  accompanied  by  generally  light  rain  or  snow  from  Missouri,  Teu 
nessee,  and  Virginia  northward  and  northeastward,  and  by  brisk  and  high  windi 
southeasterly  to  southwesterly  being  most  severe. 

February  11  and  12. — Northeastward  over  Southern  States  and  beyond  middle  Atlanti 
coast,  accompanied  by  heavy  rain  from  Kentucky  to  Southern  New  Jersey  and  sontfa 
ward  to  Gulf,  but  snow  from  Ohio  to  lower  lakes  and  Connecticut,  and  by  brisk  t 
high  southerly  to  westerly  winds  over  western  Gulf  coast,  brisk  and  high  southwest 
erly  over  South  Atlantic  States,  and  brisk  and  high  easterlv  to  northerly  from  Virgini 
to  Massachusetts ;  thunder-storm  reported  from  Knoxville,  12th ;  storm  very  sever 
from  Cape  Cod  southward. 

February  15, 16.  and  17. — Northeastward  from  Texas  over  the  Ohio  Valley ;  thence  easi 
ward  over  and  beyond  middle  Atlantic  coast,  uccompauied  by  rain,  generally  heavj 
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a  to  Connecticat  and  southward  to  Galf,  but  areas  of.  light  raiu  and  snow 
orthward  to  Maine  and  the  lakes,  and  by  brisk  and  high  winds  over  western 
Atlantic  coasts  ;  severe  thunder-storm  reported  from  Memphis  on  15th. 
rjf  17  and  IS.-— Northeastward  from  Dakota  over  Minnesota  and  Lake  Sape- 
Canada,  accompanied  by  light  rain  and  snow  and  by  brisk  and  high  winds, 
by  low  temperature. 

•^20  and  21.— One  over  the  Southern  States,  and  thence  northeast  along  the 
;h  fresh  and  brisk  southerly  winds  over  west  Gulf,  veering  to  high  northerly ; 
therly  over  south  Atlantic  coast,  and  brisk  and  high  northeasterly  to  north- 
over  middle  and  east  Atlantic  coasts ;  other  northeastward  over  Missouri; 
ad  Michigan  into  Canada  with  brisk  and  high  winds ;  the  two  accompanied 
rain  over  the  country  east  of  the  Rocky  Mountains,  except  snow  from  Iowa 
esota  eastward  over  the  Lake  region  and  Northern  New  England. 
y  26  and  27.— From  Nebraska  and  Missouri  northeastward  over  Michigan  into 
ccompanied  by  brisk  and  high  winds  ;  at  the  same  time  a  diminished  pressure 
AS  eastward  over  Gulf  and  South  Atlantic  States,  and  thence  northeast  off 
d  east  Atlantic  coasts  with  brisk  and  high  winds  ;  the  two  accompanied  by 
Missouri  to  Northern  Louisiana  and  eastward  to  Virginia  and  south  Atlantic 
by  snow  thence  northward  over  Northwest,  lakes,  and  Southern  New  England, 
hree  cantionary-signals  were  displayed  at  the  signal-service  stations  on  the 
oast  and  two  on  the  Gulf. 

RAIN-FALL. 

•ared  with  the  means  of  a  number  of  years  for  the  month,  the  rain-fall  returns 
ignal-service  stations  show  a  deficiency  over  the  lake  region,  Northwest, 
3,  Southern  Georgia  and  South  Carolina,  New  York,  and  Northern  Nev  Eu- 
an excess  ftom  tne  northern  portions  of  Alabama,  G^rgia,  and  South  Caro- 
inessee.  Southern  Indiana  ana  Ohio,  Pennsylvania  and  Southern  New  Jersey, 
t  -marked  over  Tennessee,  also  an  excess  over  Rhode  Island  and  Eastern 
etts  and  Connecticut. 

TEMPERATURE. 

e  mean  temperature  for  the  month,  taken  from  the  signal-service  reports 
ned  with  that  for  a  number  of  years  at  the  same  stations,  or  close  by,  it  is 
lat  the  former  has  been  somewhat  higher  over  the  Gulf  States,  eastern  por- 
Dtucky  and  Tennessee,  and  southern  portions  oT  Ohio  and  Indiana,  by  uom 
it  otherwise  east  of  the  Rocky  Mountains  lower  by  from  1^  to  8^,  being 
over  New  York,  Michigan,  Wisconsin,  and  Minnesota. 


MONTHLY  WExVTHER-REVIEW,  MARCH,  1873. 

STORMS. 

lis  month  eleven  storms  have  crossed  portions  of  the  country  east  of  the 
L tains.  The  paths  of  their  centers  have  approximately  been  traced  upon 
3artment  weather-maps,  Signal  Service,  United  States  Army. 
i*  of  iJ^at  of  March  1,  2,  3,  and  4,  passed  from  Texas  over  the  Gulf  States  as 
I  pressure  on  the  1st  and  2d,  accompanied  by  heavy  rains  and  brisk  winds, 
ksied  to  high  northerly  along  the  Texas  coast  on  the  1st  and  2d ;  thence 
rd  along  the  Atlantic  coast,  followed  by  brisk  and  high  northerly  to  west- 
ver  South  Atlantic  and  Middle  States,  but  brisk  and  hi^h  northeasterly, 
jrth  westerly  over  east  Atlantic  coa^t,  and  accompanied  by  heavy  rain  ove 
l^lantic  States,  but  by  generally  light  snow  over  the  Middle  and  Eastern 
va8  followed  on  the  2id  and  3d  by  verv  cold  weatherand  brisk  and  high  north- 
ris  from,  the  northwest  and  upper  lakes  to  the  Gulf,  which,  on  the  3d  and 
I  eastward-  over  the  Atlantic  coast ;  on  the  3d,  thermometer  readings  from 
3e8  below  zero  were  reported  from  Minnesota. 

and  8.— Nearly  due  east  over  Dakota,  Minnesota,  and  Upper  Michlj^an  into 
3ded  by  rain  and  brisk  to  high  easterly  and  southerly  winds  £om 
ippi  Valley  and  Tennessee  to  the  lakes  and  northern  portions  of  the  Mid- 
»rii  States ;  followed  by  occasional  snow  over  the  lakes  and  Minnesota, 
»nd  high  westerly  winds  from  the  Missouri  Valley  eastward  over  the  Mid- 
m  States,  increasing  to  gales  over  the  lakes. 

and  10. — From  Southern  Dakota,  a  little  south  of  east  over  Iowa,  Illinois, 
as  a  diminished  pressure,  accompanied  by  fresh  and  brisk  winds  only; 
9t  over  Ohio,  Pennsylvania,  and  beyond  Cape  Cod  increasing  in  severity, 
[1  hig^h  winds  and  generally  light  rain  or  snow  from  Tennessee  and  North 
bio,  and  thence  to  Maine. 
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March  10  and  11. — From  Dakota  over  Minnesota  and  Lake  Superior  into  Canada  an 
continuing  north  of  the  Saint  Lawrence  Valley ;  preceded  hy  brisk  and  hi^h  easterly  t 
southerly  winds,  and  followed  by  brisk  and  hij>;li  westerly  to  northerly  winds ;  aocon 
panied  by  areas  of  light  rain  or  snow  from  Missouri  to  Minnesota  and  Lakes  Saperic 
and  Hnron,  but  thence  eastward  over  the  Middle  and  Eastern  States  becoming  generi 
and  at  places  heavy. 

Marcn  14, 15,  and  16.— Eastward  from  Nebraska  and  Southern  Dakota  over  the'lak 
region  and  apparently  the  eastern  British  provinces ;  accompanied  by  rain  from  Nortl 
em  Louisiana  to  New  England  and  north  of  this  line  to  the  lakes  and  northwest ;  pn 
ceded  by  brisk  to  high  easterly  and  southerly  winds,  and  followed  by  brisk  and  nig 
northerly  to  westerly,  increasing  at  places  to  gales. 

March  17  and  18. — Eastward  over  Wisconsin,  the  lakes,  New  York,  and  New  England 
accompanied. by  brisk  winds  and  rain,  generally  light,  from  Tennessee  and  Virginia 
northwest,  north,  and  northeastward. 

March  18, 19,  20,  and  21.— Eastward  over  Dakota  to  lower  Michigan  apparently  as 
diminished  pressure,  but  then  developing  into  two :  one  passing  over  Virginia,  an 
thence  northeastward  along  the  coast ;  the  other  nortn  of  the  lower  lakes  and  over  th 
northern  portion  of  New  England ;  accompanied  by  rain  and  snow  over  the  entii 
country  east  of  the  Rocky  Mountains,  also  by  brisk  and  high  winds,  the  easterly  havin 
probably  been  the  most  severe,  increasing  to  gales. 

March  22  and  23. — From  Dakota  over  the  upper  lakes  into  Canada,  and  thence  ov< 
Northern  Maine,  accompanied  by  occasionally  light  snow  and  brisk  winds  which  t 
places  increased  to  northeast  gales. 

March  23,  24,  25,  56,  and  27. — Northeastward  over  the  Ohio  Valley,  and  developin 
into  two ;  one  over  the  lower  lakes,  down  the  Saint  Lawrence  Valley,  the  other  over  tl 
middl^  and  east  Atlantic  coasts  and  New  Brunswick ;  accompanied  by  heavy  rain  ov< 
the  entire  country  east  of  the  Rocky  Mountains,  except  that  from  Northern  New  Enj 
land  westward  over  the  lakes  to  the  northwest  it  was  snow,  and  by  brisk  and  hig 
winds,  which  at  places  increased  to  gales,  the  north  and  west  having  been  most  sever 
except  at  Quebec,  wh^re  a  very  severe  northeast  gale  prevailed  on  &e  afternoon  of  th 
26th  ;  this  storm  was  followed  by  a  severe  **  norther''  in  Texas  on  the  25th. 

March  28,  29,  and  30. — From  Southern  Efakota  eastward  over  the  lakes.  New  Yorl 
and  New  England ;  accompanied  by  areas  of  light  rain  or  snow  over  the  northwest  an 
upper  lakes,  but  by  rain,  generally  very  heavy,  ftt>m  the  Lower  Mississippi  and  Ohi 
Valleys  and  lower  lakes  to  the  Atlantic  coast,  also  by  brisk  and  high  winds ;  on  its  pai 
sage  over  the  Middle  and  Eastern  States  it  increased  in  severity,  and  the  winds  t 
southerly  gales  on  the  coast,  shifting  later  to  northwest ;  it  has  undoubtedly  been  th 
most  severe  storm  of  the  month,  and  the  barometric  depression  most  remarkable,  th 
lowest  reading  having  been  28.80  inches  at  Burlington,  Vt.,  11  p.  m.  on  the  29th. 
•  March  30  and  31. — Over  the  northwest  lakes  and  New  England ;  accomnauied  b 
generally  very  light  rain  or  snow  from  the  northwest  eastwam  over  the  lake  regioi 
Ohio  Valley,  and  Middle  and  New  England  States,  and  by  brisk  winds,  increasing  oi 
casionally  to  high. 

During  the  month  ninety-five  cautionary-signals  were  displayed  at  the  signal-servit 
stations  on  the  Atlantic  coast  an<l  five  on  the  Gulf. 

RAIN-FALL. 

As  compared  with  the  means  of  a  number  of  years  for  the  month,  the  rain-fall  retun 
from  the  signal-service  stations  show  a  general  deficiency  at  the  stations  east  of  tl 
Rocky  Mountains  and  at  San  Francisco,  from  0.05  to  4.00  inches,  except  over  the  soutl 
em  portion  of  New  England,  northern  and  western  portions  of  the  Middle  State 
Southeastern  Louisiana^  Jacksonville,  Florida,  and  Eastern  Tennessee  aud  Kansa 
where  the  excess  varies  from  0.10  to  4.ck5  inches. 

TEMPERATURE. 

The  mean  temperature  for  the  month,  as  taken  fh>m  the  signal-service  reports,  at  a 
stationseast  of  the  Rooky  Mountains  is  higher,  from  1°  to  10^.  than  the  same  tor  last  yei 
except  for  Jacksonville  and  Key  West,  Fla.,  which  is  slightly  lower,  at  latter  1^  I 
By  comparing  same  of  this  year  with  that  for  a  number  or  years  at  the  same  station 
or  at  others  close  by,  it  is  observed  that  the  former  is  from  1°  to  5°  lower  over  tl 
Southern,  Middle,  and  New  England  States,  Ohio  and  southern  portions  of  Michigai 
Illinois  and  Missouri,  but  northwest  of  this  region  to  Minnesota,  Iowa,  and  Nebraski 
it  varies  fh>m  4^  above  to  5^  below.  During  the  month  the  weather  has  therefore  bee 
generally  colder  than  usual,  but  warmer  than  March  of  last  year,  except  in  Utah,  whei 
it  has  been  somewhat  colder  this  than  last,  and  at  San  Francisco,  where  there  has  a] 
parently  not  been  any  change. 
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MONTHLV  weather-review,  APRIL,  1873. 

STORMS. 

this  month  seven  storms  have  been  felt  over  a  portion,  or  nearly  the  whole, 
iDtry  east  of  the  Rocky  Mountains.  The  paths  of  their  centers  have,  approxi- 
een  traced  upon  the  War  Department  weather-maps,  Signal  Service,  united 
my. 

iter  of  that  of  April  1  and  2  passed  over  Missonri,  Illinois,  and  Michigan  inta 
ending  oat  a  minor  disturbance  over  the  middle  Atlantic  coast,  accompanied 
x)  high  vinds  and  heavy  rain  in  all  the  States  east  of  the  Rocky  Mountains, 
at  it  was  partly  snow  and  sleet  over  northern  New  England,  the  lake  region, 
lorthwest;  it  was  felt  as  a  very  severe  storm  from  northern  Texas  to  the 
northwest. 

4, 5,  6,  and  7. — Over  Nebraska,  Iowa,  Missouri,  Illinois,  and  lower  Michigan 
[la,  accompanied  by  brisk  and  occasionally  high  winds,  and  sending  out  several 
tarbances  to  the  eastward ;  also  by  rain-areas,  generally  light,  from  the  Mis- 
Ohio  Valleys  and  east  and  middle  Atlantic  coasts  to  the  lakes  and  Saint 
Valley,  except  over  the  lake  region,  where  it  was  partly  snow. 
8,  9,  and  10.— Over  Texas,  Arkansas,  Illinois,  and  Lake  Michigan  into  Can- 
og  out  a  branch  over  the  Ohio  Valley,  middle  Atlantic  coast  and  to  the  south 
[igland,  both  accompanied  by  brisk  and  high  winds';  also  by  rain,  generally 
m  Texas  to  Minnesota  and  eastward  to  the  Atlantic  coast,  except  that  it  was- 
w  over  the  upper  lakes  and  northwest ;  it  was  followed  by  a  severe  "  norther" 
•n  the  8th. 

,  11, 12,  and  13. — Over  the  northwest,  and  developed  into  two ;  one  passing- 
3wer  lakes  into  Canada,  accompanied  by  brisk  and  occasionally  high  winds 
Q  or  snow  from  Missouri  and  Kentucky  to  the  lakes;  the  other  over  the  Ohio- 
[  middle  Atlantic  coast,  and  thence  slowly  northeastward,  preceded  by  severe 
rly  gales,  rain,  sleet,  and  snow  from  Chesapeake  Bay  to  Nova  Scotia,  New 
:,  and  the  lower  Saint  Lawrence  Valley. 

,  14, 15, 16, 17, 18,  and  19. — ^Eastward  over  Wyoming,  Nebraska,  and  Kan- 
ra  and  Missouri ;  then  dimioishing  in  intensity  and  breaking  up  into,  and 
[t  to  the  eastward  over  the  lower  lakes,  several  minor  disturbances,  and 
the  middle  Atlantic  coast,  moving  thence  very  slowly  on  the  17th,  18th,  and 
the  New  England  coast  to  Nova  Scotia  and  New  Brunswick  as  quite  a  severe 
^as  accompanied  by  rain,  generally  heavy,  over  the  entire  country  east  of 
Mountains,  except  that  it  was  partly  snow  over  northern  New  England,  the 
and  the  northwest ;  on  the  12th,  13th,  14th,  and  15th  it  was  felt  as  a  very  se- 
of  rain,  sleet,  and  snow  in  Wyoming,  Dakota,  Nebraska,  and  Minnesota,  on 
on  and  night  of  the  14th  and  momingof  the  15th  as  a  very  severe  "norther"' 
$ast  of  the  Mississippi  numerous  minor  disturbances  were  left,  producing 
»r  snow.' 

22,  and  23. — Southeastward  over  Dakota,  the  Lower  Missonri  and  Lower 
's,  and  beyond  the  Carolinas ;  attended  by  fresh  to  very  brisk  winds,  and  by 
lerally  light  rain  or  snow  from  Missouri,  Tennessee,  and  North  Carolina  to 
the  lakes,  and  Massachusetts,  and  followed  by  a  severe  "  norther"  in  Indian 
1  the  22d,  and  in  Texas  on  the  23d  and  24th. 

28,  and  29.— Over  Indian  Territory  to  Kentucky,  then  apparently  develop- 
id  disappearing  to  the  eastward  as  several  minor  disturbances;  accom- 
•esh  and  brisk  winds  and  rain  from  the  interior  of  the  Gulf  States  to  the 
[assachusetts,  which  was  generally  heavy  over  the  interior  and  along  the 
ist. 

RAIN-FALL. 

3s  for  the  month  from  the  signal-service  stations  show  that  there  has  been 
rain  and  snow  over  southern  New  England,  the  lower  lake  region,  from 
Southern  Michigan  to  Kansas.  Iowa,  and  Southern  Minnesota,  and  over 
>amaand  Southeastern  Georgia,  varying  from  0.65]inch  to  3.06  inches,  being 
niiDois  and  Misspnri.  Elsewhere  east  of  the  Rocky  Mountains  there  has 
iency  of  from  0.07  inch  to  3.87  inches,  being  most  marked  in  the  western 

TEMPERATURE. 

e  month  the  weather  has  been  generally  colder  than  usual  east  of  the 
tains,  and  colder  than  April  of  last  year  at  the  Rocky  Mountain  stations  and 
?he  mean  temperature  for  the  month,  taken  from  the  signal-service  reports, 
d  with  that  for  a  number  of  years  at  the  same  stations,  or  others  close  by, 
a  Kansas  and  Missouri  to  Minnesota,  3^  to  8^ ;  in  the  Middle  States  and 
[).5o  to  50.7 ;  in  New  England  and  from  Kentucky  to  the  Gulf,  0.5°  to  3^ ; 
Soath  Atlantic  States  it  varies  a  little  above  and  below. 
K>mpared  with  that  of  last  year  is  lower  at  the  Rocky  Mountain  stations, 
nee  eastward,  0.5°  to  8° ;  the  difiference  being  greatest  over  the  Northwest^ 
lie  States. 
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MONTHLY  WEATHER-REVIEW,  MAY,  1873. 

STORMS. 

Daring  this  month  ten  storms  have  traversed  the  country  east  of  the  Rocky  Mount 
Ains.    The  accompanying  map  shows  the  paths  of  their  centers : 

I.  May  1,  2,  and  3.— Apparently  originating  on  the  last  day  of  April  in  the  Rook^ 
Mountains,  the  center  of  this  storm  progressed  eastward  over  Kansas,  Missouri,  Northen 
Indiana,  Southern  Michigan,  and  Lake  Erie,  moving  thence  southeastward  over  Peon 
Aylvania  and  Maryland  to  the  Atlantic,  sending  out  a  branch  on  the  2d  over  Ohio,  Yir 
gioia,  Chesapeake  Bay,  and  thence  off  the  coast.  Its  passage  was  attended  by  heav^ 
rains  and  brisk  and  high  winds  from  the  Mississippi  to  the  Atlantic,  rieet  and  snov 
falling  in  New  England. 

II.  Majf  4  to  8. — ^Appearing  first  in  Son  them  Texas,  this  storm  moved  slowly  north 
eastward  over  Arkankas,  Missouri,  Illinois,  Southern  Michigan,  and  Lake  Huron.  Thi 
highest  winds  daring  its  passage  were  experienced  on  the  coast  of  Texas,  the  lowei 
lakes,  and  the  middle  Atlantic  coast. 

III.  May  8  and  9. — Developed  among  the  mountains  of  North  Carolina  and  movoc 
northeastward  along  the  middle  Atlantic  coast,  accompanied  by  heavy  rains  and  higl 
winds. 

ly.  May  8,  9,  and  10.— 'Appeared  first  in  Kansas  and  moved  eastward  over  Missouri 
And  thence  rapidly  northeastward  over  Illinois,  Indiana,  Michigan,  and  southern  Lak< 
Huron  into  Canada.  Heavy  rains  fell  in  Northern  Illinois  and  Eastern. Iowa,  and  i 
belt  of  lighter  rains  and  brisk  winds,  from  four  hundred  miles  to  eight  hnndred  milei 
in  width,  attended  its  progress. 

y.  May  10, 11,  and  12,— Oiike  HI,  this  storm  seemed  to  develop  among  the  moant 
Ains  of  North  Carolina,  passing  northeastward  over  yirginia,  eastward  over  ChesA 
I>eake  Bay,  and  again  northeastward  along  the  coast  to  New  Brunswick. 

yi.  May  12  and  13.— Traveled  &om  Minnesota  very  rapidly  eastward  oves  th< 
lakes,  Saint  Lawrence  yalley  and  northern  New  England  to  Nova  Scotia,  causing 
light  rains  and  high  winds  throughout  its  course. 

Vll.  May  13,  14,  and  15. — From  the  plains  of  Kansas  and  Indian  Territory  thii 
^torm-center  moved  eastward  over  Southern  Missouri^  southeastward  into  Alabama,  ami 
then  again  eastward  off  the  coast,  rapidly  diminishing  in  intensity  af^er  crossing  tlM 
Missisuppi.  Considerable  rain  fell  in  all  the  Southern  States,  exc^t  Texas,  bat  nc 
dancerous  winds  were  reported. 

yllL  May  18, 19,  and  20.— Developing  in  the  southwestern  plains  this  depressioi 
traveled  rather  slowly  northeastward  from  the  Indian  Territory  over  Lakes  Michigai 
And  Huron  into  Canada,  attended  by  rain-belts  and  fresh  to  brisk  winds  throughoul 
the  lake  region  and  western  and  northwestern  sections  of  the  country. 

IX.  Afoy  21  to  24.— From  Montana  this  disturbance  moved  slowly  eastward  ov« 
Dakota,  crossing,  with  somewhat  increased  velocity,  Minnesota,  the  upper  lakes,  th< 
Saint  Lawrence  yalley,  Maine,  and  Nova  Scotia,  causing,  by  its  alow  progress,  severa 
-days  of  cloudy  and  rainy  weather  over  the  entire  northern  portion  of  the  country.  II 
was  during  its  passage  over  the  Northwest  that  the  terrible  and  destractive  tomadc 
swept  though  Iowa. 

X.  Two  depressions,  one  slowly  descending  from  the  Upper  Missouri  yaUey^he  othei 
moving  n<»thward  over  Kansas  and  Nebraska,  seemed  to  unite  in  Sont^m  Dakota  U. 
form  this  stotn-oenter.  From  Dakota  it  moved  southeastward  into  Iowa,  northeast 
ward  to  Lake  9liMlQor,  and  thence  nearly  due  east  over  the  Saint  Lawrence  yaDey 
Maine,  and  New  BnnUMck.  Its  rain-belts  reached  nearly  the  whole  conn  try  east  o 
the  Mississippi,  and  bride  winds,  increasing  occasionally  to  high,  were  experienced 
throughout  the  northern  sections. 

TRMPERATURK. 

The  temperatures  for  the  last  mouth  were  generally  lower  than  for  May,  1872,  iXa 
chief  exceptions  being  Key  West,  Oswego,  and  Grand  Haven.  As  compared  with  th< 
mean  May  temperatures  of  a  series  of  years^  the  thermometric  figures  ion  May,  1873 
show  excess  of  warmth  over  northern  Lake  Michigan,  Northern  Michigan,  Lak&Huron 
.Southern  Ohio,  Kentucky,  Tennnessee,  and  Eastern  Massachusetts,  but  a  deficiency  ol 
temperature  in  Kansas,  Missouri,  Iowa,  Minnesota,  Wisconsin,  Indiana,  Illinois,  and 
the  Oalf  States,  Florida,  and  Southeastern  Georgia,  and  generally  throughout  the 
Atlantic  States  and  the  lower  lake  region.  The  regions  of  minimum  rain-fall  au^ 
thermometric  maxima  nearly  correspond. 

RAIK-FALL. 

As  compared  with  the  mean  May  rain-falls,  the  rain-fall  retams  of  last  Blay  show 
deficiencies  in  the  northern  and  western  parts  of  Lake  Superior,  Lake  Michigan,  %ui 
in  the  entire  country  stretching  from  the  Saint  Lawrence  Valley  to  Maine,  and  tboDCi 
•over  the  lower  lakes,  Western  New  York,  and  Western  Pennsylvania,  West  yirginia 
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Cod tral  Indiana,  and  Sontheastem  Illinois.  Excess  of  rain  occnrred  in  Iowa,  Mis- 
f  Eastern  Kansas,  East  Tennessee,  and  also  along  the  Atlantic  sea-board,  except 
Portland,  Me.,  and  Savannah,  Ga.,  and  a  yeiy  great  excess,  from  2.00  to  14.58 
18,  oyer  the  Gulf  States. 

RIVERS. 

3  river  reports  for  the  month  show  a  slight  decline  in  the  Red  and  Missouri  Rivers 
the  beginning  to  the  middle  of  the  month,  after  which  a  decided  rise  occurs  until 
id.  The  Arkansas  rose  slowly  at  Little  Rock  until  the  23d,  aftier  which  it  subsided 
7.  The  Mississippi  has  alternately  risen  and  fallen;  at  Saint  Paul  the  water  was 
lower  on  the  l^n  than  on  the  31st,  at  which  dates,  respectively,  it  was  lowest 
ligbest ;  at  Saint  Louis  the  lowest  and  hiffhest  extremes  occurred,  respectively, 
le  3d  and  31st,  the  diiference  being  6  j^t  and  3  inches.  At  Cairo  the  river 
iowest  on  the  28th  and  highest  on  the  16th,  the  extremes  being  about  13  feet, 
smphis  the  difference  between  the  highest  and  lowest  water  for  the  month  has 
about  9  feet,  having  been  highest  on  the  22d  and  lowest  on  the  28th.  A  very 
rise  occurred  on  the  Cumberland  at  Nashville  from  the  Ist  to  the  4th,  after  which 
ater  ^adually  subsided  until  the  21  st,  rising  again  until  the  27th,  and  then  again 
^  until  the  3l8t. 

I  Ohio  wad  affected  by  a  great  swell  which  traveled  from  Pittsburgh  on  the  4tb 
msville  on  the  14th ;  since  then  it  has  fallen  almost  uninterruptedly.    The  difter- 
)etween  the  highest  and  lowest  water  has  been  15  feet  at  Pittsburgh,  19  feet  at 
tta,  23  at  Cincinnati,  7i  at  Louisville,  and  16i  at  Evansville. 
indications  are  that  the  Missouri  and  its  tributaries  will  continue  to  rise. 


MONTHLY  WEATHER-REVIEW,  JUNE,  1873. 

STORMS. 

ing  this  month  ten  disturbances  have  crossed  portions  of  the  country  east  of  the 

Mountains.  The  accompanying  map  shows,  approximately,  the  paths  of  their 
s.  The  figures  above  them  are  the  dates  of  the  month ;  those  below,  1,  2,  and  3, 
te  respectively  the  time  of  the  morning,  afternoon,  and  midnight  observations ; 
ts  upon  them  show  the  location  of  the  centers  at  each  observation. 

center  of  that  of  June  1  and  2  moved  over  Eastern  Florida  into  Southern 
ia  and  disappeared,  producing  heavy  rains  and  brisk  winds. 

3  and  4. — From  Dakota  over  Iowa,  Lake  Michigan,  lower  lakes.  New  York,  and 
■England ;  accompanied  by  fresh  and  brisk  winds  over  the  Northwest,  lakes,  and 
ic  States,  and  by  rain,  at  places  heavy,  east  of  the  Rocky  Mountains,  except  on 
If  coast. 

7,  8,  9, 10,  and  11. — From  Dakota  over  Minnesota,  the  lake  region,  and  northern 
ingland ;  with  rain,  generally  heavy,  fresh  and  brisk  winds,  and  occasionally 
thunder-storms,  over  the  northern  portion  of  the  country. 

12,  13, 14,  and  15.'^0ne  southeastward  over  Minnesota  to  Lake  Erie,  and  thence 
ast  into  Canada,  causing  thunder-storms,  with  rain-areas,  generally  light,  and 
nd  occasionally  brisk  winds  from  the  Ohio  Valley  to  the  lakes ;  a  second,  appa- 
developing  in  the  Southern  States,  thence  eastward  to  the  coast  and  northeast- 
ver  probably  Nova  Scotia,  with  fresh  and  brisk  winds  and  rain-areas  on  the  coast. 
14, 15,  16,  and  17.— Over  Dakota,  Lake  Superior,  and  thence  probably  over 

Sroducing  areas  of  light  rain  and  fresh  and  brisk  winds  over  the  northern  portion 
iddle  States  and  the  lake  region. 
16, 19,  and  20.«-Over  Northern  Minnesota,  Lake  Superior,  and  thence  over  Maine 
va  Scotia,  attended  by  occasional  rain-areas  and  brisk  and  high  winds  over  the 
rest,  lake  region,  and  New  England. 

21,  22,  23,  and  24.— From  Dakota  over  Southern  Minnesota  to  Iowa,  then  break- 
into  and  sending  out  to  the  eastward  several  minor  disturbances,  producing 
thunder-storms  of  short  duration  from  Missouri  and  the  Ohio  Valley  northward. 
^,  26,  27,  and  28.— Eastward'  over  Northern  Dakota,  Minnesota,  Lake  Superior, 
rthern  New  England,  sending  a  branch  over  Iowa,  with  severe  thunder-storms 
innessee  to  the  Northwest,  Is&es,  and  New  England. 

Z8f  29,  ana30.^>ver  Minnesota  and  the  upper  lakes  into  Canada,  accompanied 
>re  thunder-storms  north  and  west  of  the  Ohio  Valley,  brisk  winds  over  the 
est,  lake  region,  and  Atlantic  States,  and  rain,  often  quite  heavy,  from  the  Lower 
ppi.  Northwest  and  lakes  to  the  Atlantic  coast, 
autionary-signal  was  displayed  at  Dnluth  on  the  17th. 

TEMPERATURE. 

lean  temperature  for  June,  1873,  is  higher  than  the  mean  for  the  month,  except 
dcioity  of  Lake  Superior,  where  it  is  lower  by  0^.7  to  1^.8 ;  in  the  South  Atlantic 
\i  varies  frx>m  1^.6  below  to  1^.0  above,  and  from  Kew  Jersey  and  Eastern  Penn- 
k  to  Maine,  1^.2  below  to  1^.1  above.  The  excess  is  greatest  in  Northeastern 
b,  4^.5 ;  Northern  New  York,  1^.1  to  4^.7 ;  Kentucky,  Ohio,  Indiana,  and  Southern 
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Michiji^an,  1^.7  to  6^.5;  Sonthern  Alabama,  4<^ .9;  Illinois,  Southern  Wisc«*n8iD,  and  Eae 
em  Iowa  and  Missouri,  ^.5  to  2^.1 ;  Eastern  Kansas.  4^.2 ;  Southern  and  Western  Minn* 
sota,  40.8  to  eP.7:  Fort  Sulljr,  Dakota,  8^.0,  (?)  and  Cheyenne,  40.4. 

The  mean  for  June,  1873,  is  lower  than  that  for  June,  1872,  at  San  Francisco,  1^.1 ; 
the  Gnlf  States,  0^.4  to  1^.6 ;  in  the  South  Atlantic  States,  (P.3  to  2^.0 ;  in  the  vicinii 
of  Lake  Superior,  0^.4  to  1^.6.  It  varies  in  the  Middle,  Atlantic,  and  New  EngUu 
States  from  1^.1  above  to  3^.9  below.  The  former  is  the  higher  in  Iowa  and  Sonthei 
and  Western  Minnesota,  4*^.5  to  5*^.5 ;  in  the  Ohio  Valley,  1^.0  to  4^.7 ;  over  the  low 
lake  region,  F.l  to  2^.7.  \ 

Mean  temperature. 


1871. 

1872. 

1873. 

Signal-service  stations. 

April. 

May. 

June. 

April. 

May. 

June. 

April. ;  May. 

1 

Jun 

Washington 

New  York 

Boston 

57.6 
54.2 
46.7 
51.2 
60.3 
70.8 

^.0 
58.6 
57.4 
56.7 
69.1 
76.0 

0 

73.2 
69.0 
66.2 
66.8 
79.0 
82.5 

0 
•56.2 
49.7 
46.3 
47.9 
57.5 
70.4 

^.8 
61.9 
57.2 
56.1 
67.4 
75.8 

0 

76.0 
72.8 
67.6 
69.5 
76.9 
80.5 

W.3 
46.3 
44.6 
42.3 

0 

6:^.6 
57.6 
56.8 
f>.^9 

7^6 

67 

Chicago 

70 

Saint  Louis .............. 

51.2  ;  65.1 
66  9  '  73  7 

77 

New  Orleans ..." 

80 

RAIN-FALL. 

The  returns  for  the  month  from  the  signal-service  stations  show  that  there  has  het 
an  excess  of  rain  over  the  mean  from  Florida  to  Western  Tennessee,  and  westward  i 
Arkansas  and  Eastern  Teitas,  varying  from  6.50  inches  to  0.86  inch,  from  Eastern  Seal 
Carolina  to  Southern  Virginia  1.29  inches  to  0.60  inch,  from  Central  Indiana  to  Soati 
eastern  Missouri  1.42  inches  to  0.68  Inch,  over  Northeastern  Ohio  1.23  inches,  and  froi 
Eastern  Nebraska  northeastward  to  Eastern  Minnesota  and  Northern  Wisconsin  ai 
over  Northern  Michigan  4.34  inches  to  0.45  inch. 

There  has  been  a  deficiency  in  New  England  varying  fh>ra  1.79  to  4.00  inches,  i 
the  Middle  States,  except  Southern  Virginia,  0.44  to  3.26  inches,  from  northern  portloi 
of  Georgia  and  South  Carolina  to  the  Ohio  Valley  0.35  to  2.03  inches,  from  Northeastei 
Kansas  to  Southern  Wisconsin  and  Northern  Illinois  1.67  to  3.90  inches,  over  North wes 
ern  Ohio  and  Southeastern  Michigan  0.29  to  1.23  inches,  and  over  Western  Minneeot 
0.98  inch. 

RIVKRd. 

The  Red  River  rose  steadily  at  Shreveport  during  the  first  week,  atter  which 
remained  nearly  stationary  until  the  28th,  when  it  began  to  &11  slowly. 

The  Arkansas  fell  and  rose  alternately  during  the  first  twenty  days,  then  fell  steadil 
having  been  ei^ht  and  a  half  feet  lower  on  the  30th  than  on  the  1st. 

The  Missouri  at  Fort  Benton  rose  steadily  until  the  19th.  Throughout  the  low( 
portion  of  the  river  an  almost  continuous  nse  occurred,  although  a  slight  fall  wi 
observed  between  Kansas  City  and  Bmnswick  after  the  26th. 

The  Mississippi  fell  slowly  at  Saint  Paul  and  between  Cairo  and  New  Orleans,  (excep 
ing  some  slight  oscillations,)  the  difference  between  highest  and  lowest  water  for  U 
month  being  at  St.  Paul  nearly  five  feet,  between  Cairo  and  Vicksburgh  nearly  eigt 
feet,  and  at  New  Orleans  eleven  inches;  between  Lcf Claire  and  Warsaw  a  gradual  ni 
occurred  &om  the  4th  until  the  middle  of  the  month,  after  which  a  ste^y  fall  wa 
observed ;  at  Saint  Louis  the  water  rose  slightly  between  the  ^  and  11th,  falling  slow! 
after  that  date. 

The  Cnmberland  at  Nashville  fell  fh>m  the  Ist  to  the  9th,  then  rose  until  the  19t] 
fell  again  until  the  27th,  rose  until  the  29th,  but  on  the  30th  it  began  ag^in  to  fal 
the  dmerenoe  between  highest  water  (19th)  and  lowest  water  (9th)  being  six  feet. 

The  Ohio,  at  Marietta  and  above,  as  weU  as  its  tributaries,  has  changed  compan 
tively  little ;  from  Cincinnati  to  Evansville  it  has  fallen  almost  continuously — tk 
difference  between  highest  and  lowest  water  being  nearly  nine  feet  at  Cincinnati  an 
Evansville  and  three  at  Louisville;  at  Paducah  the  water  fell  from  the  1st  to  the  lit) 
rose  until  the  21st,  falling  again  from  that  date  until  the  30th. 


MONTHLY  WEATHER-REVIEW,  JULY,  1873. 


STORMS. 


During  the  month  of  July,  1973,  thirteen  areas  of  low  barometer  have  been  recordc 
on  the  daily  weather-maps  of  the  Signal  Office ;  the  tracks  pursued  by  these  will  I 
fonnd  on  the  accompanying  map  No.  1 ;  they  have  in  generic  passed  centrally  over  tl 
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me  northern  limit  of  the  United  States.  This  feature  has  indeed  been  this  year 
r  more  noticeable  than  informer  yeaps,  as  is  seen  from  the  following  statement: 
1871.  The  mean  latitude  'of  the  tracks  of  15  centers  of  low  barometer  was  45*^. 
187*2.  The  mean  latitude  of  the  tracks  of  14  centers  of  low  barometer  was  44*^. 
1873.  The  mean  latitude  of  the  tracks  of  13  centers  of  low  barometer  was  47*^. 
in  former  years  during  this  month,  so  in  the  present  year,  with  scarcely  an  excep- 
the  areas  of  low  pressure  first  became  apparent  in  or  beypnd  Dakota  and  Manl- 
On  most  occasions  the  appearance  of  a  low  barometer  in  the  Northwest  has 
preceded  by  slight  barometric  depressions  on  the  coasts  of  Oregon  and  California, 
)  has  been  impossible  to  decide  whether  the  disturbances  have  passed  from  the 
ic  Ocean  eastward  or  have  originated  in  the  Rocky  Mountains  of  British  America. 
)  numerous  local  storms  that  are  experienced  during  the  summer  months  have  a 
in  relation  to  the  large  areas  of  high  and  low  barometer,  to  the  topography  of  the 
ry,  the  position  of  the  ocean  and  other  bodies  of  water,  &c.,  &c.,  al\  of  which  may 
tter  understood  from  map  No.  2,  on  which  are  drawn  with  some  approach  to  oor- 
pss  the  lines  of  equal  storm  frequelicy  for  the  month  of  July.  The  local  storms 
ih  are  almost  invariably  attended  with  lightning,  &c.)  have  been  moat  numerous 
)rida,  on  the  west  and  southwest  side  of  the  area  of  high  barometer  that  prevails 
g  July  on  the  Atlantic,  between  the  latitudes  of  12^  and  30-^  north.  The  region 
It  greatest  frequency  is  in  Ohio  and  Western  Pennsylvania,  where  the  south  and 
west  winds  attending  the  areas  of  low  pressure  rise  up  over  the  high  country  of 
States.  The  storm  frequency  diminishes  as  we  proceed  from  the  Gulf  coast 
ward  over  the  low,  flat  country  and  northwestward  toward  the  high  arid  plains ; 
e  other  hand  it  increases  as  we  proceed  from  the  middle  and  east  Atlantic  coasts 
^ard  up  a  rapid  slope  to  the  summit  of  the  Appalachian  range.  The  local  storms 
last  frequent  on  the  dry  plains  west  of  the  valley  of  the  Mississippi  River,  and 
are  indications  of  a  region  of  diminished  frequency  in  the  northern  part  of  the 
nee  of  Ontario,  though  this  may  possibly  be  due  to  the  scarcity  of  our  stations  in 
•egion. 

WINDS. 

winds  of  special  severity  have  been  reported  during  this  month,  except  the  tor- 
of  July  3,  at  Indianapolis.  The  winds  have  reached  the  limit  of  high  (a  velocity 
rty  miles  an  hour)  only  twice  in  the  Middle  Atlantic  States  and  thrice  in  Dakota  * 
lorthern  Minnesota.  The  prevailing  winds  (by  which  is  merely  meant  the  wind 
las  been  recorded  the  greatest  number  of  time^)  are  shown  by  arrows  on  map  No. 
n  which  we  also  perceive  something  of  the  connection  between  the  winds  and 
obars.  In  general  it  may  be  stated,  that  south  and  southeast  winds  have  pre- 
l  in  the  Gulf  States,  Iowa,  and  Minnesota,  but  elsewhere  over  the  country  east  of 
ocky  Mountains  the  prevailing  winds  have  been  from  the  south,  southwest,  and 


RAIN-FALL. 

total  amount  of  rain  during  the  month  appears  to  have  been  in  excess  in  Indi- 
^lliuoia,  and  Michigan,  and  on  the  southern  border  of  Lakes  Superior,  Erie  and 
io,  as  also  in  New  England.  The  reports  from  the  summit  of  Mount  Washington 
a  rain-fall  of  13.5  inches,  as  contrasted  with  only  3.5  inches  in  July,  1872.  On  the 
hand  the  rain-fall  of  June  was  3.5  inches,  while  in  June,  1872, 18.5  inches  were 
ed ;  by  combining  the  two  we  obtain  for  June  and  July  together,  in  1872,  ^2 
;,  and  in  1873,  17  inches.  A  deficiency  of  rain  is  apparent  in  the  province  uf  On- 
on  the  middle  Atlantic  coast,  over  the  Lower  Mississippi  valley  and  in  theNorth- 

The  details  of  the  rain-fall  are  given  for  each  geographical  subdivision  in  the 
pauying  table. 

Table  showing  the  rain-fall  and  temperature  for  Jaly^  187.3. 


District. 


England 

3  Atlantic  States  ... 
'  lake  region 

lake  region  ^ 

Atlantic  Stares 

•11  Gulf  States 

rn  Gulf  States 

V^tlley 

Mississippi  Valley. 

Mississippi  Valley. 

Missouri  Valley... 
jrthwest 


Inches, 
3.5  or  an  excess . . . 
3.5  or  a  deficiency. 
5.0  or  an  excess... 
4.5  or  an  excess.. - 

5.5  or  normal 

5.0  or  normal 

5.0  or  normal 

4.5  or  a  deficiency. 
2.0  or  a  deficiency. 
•4.0  or  a  deficiency. 
2.0  or  a  deficiency . 
3.0  or  a  deficiency. 


Average  tempera- 
ture. 


Degrees. 

70  or  an  excess. 
77  or  an  excess. 

71  or  normal. 
6t>  or  normal. 

81  or  a  deficiency. 

82  or  an  excess. 
82  or  a  deficiency. 
77  or  an  excess. 
80  or  normal. 

75  or  a  deficiency. 
75  or  an  excess. 
75  or  normal. 


Digitized 


by  Google 


992  REPORT  OF  THE  SECRETARY  OF  WAR.  ' 

TEMrERATURE. 

Tbe  temperature  lias  very  generally  aver&ged  one  or  two  degrees  lower  than  for  tli( 
correspoudiDg  month  of  187*2,  which  latter  was  indeed  in  many  places  one  of  the  warm 
est  on  record.  Compared  with  the  average  of  many  years,  the  past  month  seemed  t 
have  been  from  one  to  four  degrees  warmer  than  the  normal  temperature  over  th 
Middle  Atlantic  and  the  Eastern  Gulf  States.  In  general,  however,  over  the  rest  c 
the  country  east  of  the  Rocky  Mountains  the  temperature  has  been  slightly  l>eIow  th 
average,  the  deficiency  amounting  to  one  or  two  degrees  in  the 'valley  of  the  Missit 
sippi  Kiver.  ' 

The  accompanying  table  shows  for  each  geographical  subdivision  the  general  mea 
temperature,  as  observed  and  as  compared  with  normal  values  resulting  from  man; 
years  of  observation. 

The  details  of  the  distribution  of  temperature  may  be  seen  from  the  isothermal  line 
given  on  map  No.  3,  and  which  hold  good  for  the  general  surface  of  the  earth. 

The  monthly  range  of  temperature,  or  the  difl'erence  between  the  highest  and  lowea 
temperatures  that  nave  occurred  during  tfce  month,  is  given  by  the  lines  of  ejjna 
monthly  range  on  map  No.  4.  It  will  be  seen  that  tbe  range  is  greatest  in  high  an< 
dry  localities,  and  least  in  low  and  damp  regions.  The  range  also  increases  decidedr 
with  the  latitude,  even  on  the  Atlantic  coast,  a  phenomenon  doubtless  due  to  the  greate 
changes  in  cloudiness  and  humidity. 

RH'ER  AND  OCEAN  TE.MrER.\TURES. 

Reports  have  been  received  for  the  last  ten  days  of  the  month  from  some  of  tb 
stations  that  have,  at  the  suggestion  of  the  United  States  Commiswoner  of  Fish  au< 
Fisheries,  been  furnished  with  apparatus  for  observing  the  temperatures  of  the  wate 
in  the  rivers,  bays,  &c.;  the  results  promise  to  be  of  general  meteorological  interesl 
The  general  results  of  these  observations  (the  first  of  their  kind)  are  given  in  the  tabl 
printed  on  the  border  of  map  No.  3,  where  the  comparison  may  easily  oe  made  betweei 
the  temperature  of  the  water  and  that  of  the  air,  <tc.,  &c.;  the  water- temperature 
refer  to  the  lowest  stratum  of  water  near  the  bottom  of  the  river  or  bay,  and  the  obsei 
vations  are  made  daily  at  3  p.  m. 

In  general  it  is  found  that  the  range  of  temperature  increases  very  regularly  as  w< 
proceed  from  Cape  Hatteras  northeastward.  The  figures  for  each  day  show  that  th< 
temperature  steadily  increase^l  at  Boston  and  New  London  from  the  IHth  to  the  27th 
and  then  began  as  steadily  to  diminish.  This  change  may  be  due  either  to  a  tidal  in 
tluence  or  to  a  change  iq  the  warm  currents  of  the  adjacent  ocean. 

RIVER-OnSERVATIONS. 

A  general  view  qf  the  results  of  observations  of  the  water  in  the  rivers  is  given  ii 
the  table  accompanying  map  No.  3.  In  addition  to  this  table,  the  following  remarki 
only  are  u<»ceHHary.  The  Red  River  fell  eteadily  during  the  entire  mouth.  The  Mis 
souri  fvU  almost  continuously,  except  at  Leavenworth,  where  it  rose  during  the  firsi 
week  of  July.  The  Upper  Mississippi  has  declinetl  somewhat ;  the  middle  portion  o 
the  river  was  at  first  stationary  or  slightly  rising,  and  then  began  to  fall  steadily;  th< 
lower  portion  of  the  rivpr,  after  falling  and  rij*ing,  has  again  begun  to  fall.  The  Cum 
berland  haa  experienced  tliit*e  suddi^u  lines  aial  subsequent  falls,  attending  thre< 
perimls  of  rain.  Similar  OHcillations  have  occurred  in  the  Ohio,  a  specially  lar^e  wav< 
having  moved  from  Pittsburgh  to  Louioville  betweeu  the  0th  and  th»^*  lOiL  of  t!i< 
month. 

CAlTluNAKY   SKiNALS. 

No  cautiojiaiy  fti;;aals  have  l)ev.*n  disi»luyed  during  the  month. 
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Thegeiuial  meteorological  conditions  as  deteriniiied  from  the  ob««ervati(»iis  talien  a 
the  stations  of  the  Sigual-Ser\'ice,  I'uitetl  ^>tates  Army,  tluring  the  month  of  August 
ItT^,  are  indicated  upon  the  aceomimnyiri;  uin^'s. 

In  coHiparing  these  conditions  with  those  ul  the  corresponding  period  in  previou: 
years,  the  most  noticeable  features  are — 

1st.  The  excess  of  borometiic  pressure  over  New  England  and  the  Middle  Atlantic 
States. 

*-^d.  The  diminution  of  temperature  below  the  mean  for  the  month  of  Aupni'^t  in  pre 
vious  yean*,  in  the  districts  above  named,  aud  theuce  westward  to  include  the  lowei 
lake  regit»n  aud  the  adjoining  States. 

'Ml,  Tbe  unusual  quantity  of  rain**  in  the  MitMle  Atlantic  district,  especially  nrai 
tho  coa«t. 
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paths  of  the  ceutera  of  the  several  areas  of  high  harometer  are  traced  on  map 

86  areas,  with  but  one  exception,  were  first  observed  in  British  America,  after 

they  moved  with  such  uniformity,  and  became  so  nunsnally  well  defined  as  to 

it  possible  to  locate  their  centers  at  each  of  the  tri-daily  reports  of  this  office 

be  time  of  their  first  appearance  until  they  finally  passed  beyond  the  limits  of 

atioDS. 

general  direction  of  these  paths  while  the  areas  remained  central  on  the  conti-  . 

9  approximately  from  the  northwest  to  the  southeast,  but  for  want  of  more  ex- 

obserrations  their  final  direction  after  passing  oif  the  coast  remains  as  yet  un- 

ined. 

Dg  the  month  of  August,  1873,  twelve  areas  of  low  barometer  have  been  traced 

tri^aily  weather-maps,  and  the  tracks  pursued  by  the  centers  of  these  areas, 

[planatory  notes,  are  represented  on  map  No.  2.    Track  No.  2  may  be  found  on 

p  accompanying  the  weather-review  of  July. 

J  areas  of  low  barometer  were,  with  one  exception,  first  observed  either  in  the 

ies  of  the  United  States  east  of  the  Rocky  Mountains  or  in  Manitoba ;  and  by 

g  to  map  No.  3,  it  will  be  found  that  this  region  is  one  of  mean  low  barometer 

month.    Seven  of  these  areas  passed  eastward  to  the  Atlantic  coast  within  the 

four  stations,  with  a  mean  latitude  of  43°. 

emaining  areas  passed  t6  the  northeastward  into  British  America  without  any 

atnaospneric  disturbance  in  the  United  States. 

STORMS. 

reas  of  low  barometer  traced  on  map  No.  2  were  accompauied  with  slight  dis- 
9  while  in  the  western  portion  of  the  United  States,  but  no  marked  change  in 
ther  occurred  until  the  11th  of  the  month,  when  the  area  of  low  barometer 
No.  6  WHS  first  observed  in  Kansas. 

itorm  moved  slowly  ts  the  eastward,  with  cloudy  weather,  rain,  and  light  to 
ads,  the  winds  increasing  in  force  as  the  center  approached  the  Atlantic  coast, 
lly  producing  the  northeasterly  gale  which  occurred  on  the  middle  Atlantic 
'  England  coast  on  the  14th  and  15th.  For  this  storm  cautionary  signals  were 
i  at  Cape  May,  New  York,  New  London,  Wood's  Hole,  Boston,  Portland,  and 

Bond  storm,  and  by  far  the  most  severe  one  that  has  occurred  since  the  estab- 
of  the  signal-service,  is  traced  as  No.  10  on  map  No.  2.  Although  this  storm  did 
>  within  the  limits  of  our  statiouEf,  there  were  indications  of  some  atmospheric 
ice  off  the  middle  Atlantic  coast  on  the  23d  which  warranted  the  prediction 
;he  Probabilities  written  from  the  afternoon  report  of  that  date,  viz,  ''For  the 
land  and  middle  Atlantic  coast,  threatening  weather/'  and  from  the  midnight 

the  same  date,  ''For.  the  New  England  and  middle  Atlantic  coast,  stormy 
'  with  cautionary  signals  at  Cape  May,  New  York,  and  New  London. 
>rm,  in  consequence  of  its  severity,  is  one  of  unusual  interest,  and  the  course 
>r  it  may  vary  from  the  actual,  which  cannot  be  determined  until  additional 
I  been  obtained,  when  a  complete  and  accurate  description  will  be  published 
ace. 

rd  decided  storm  of  the  month  was  first  observed  as  an  area  of  low  barometer 
jt.ern  portion  of  Kansas  on  the  29th  at  11  p.  m.    This  area  moved  to  the  east- 

the  lake  region  without  any  marked  disturbance  until  the  night  of  the  31st, 
k  and  high  winds,  with  areas  of  rain,  were  reported.  On  the  morning  of  the 
tember  it  had  become  unusually  well  defined  in  the  lower  lake  region,  after 
assed  over  Northern  New  England  and  off  the  Atlantic  coast  with  increasing 
ly  producing  a  violent  storm  since  reported  from  vessels  which  were  in  the 
mtic  on  the  2d  and  'Ml  of  September. 

WINDS. 

^nn  the  storms  above  referred  to,  no  winds  of  special  severity  have  been 
xoept  from  Dubuque,  Iowa.  At  this  station  a  violent  tornado  occurred  on 
lich,  although  entirely  local  in  its  nature,  developed  an  unusual  force  and 
it  destruction  of  property.  Owing  to  the  carrying  away  and  destruction  of 
aeter  at  this  station  no  recorded  velocity  of  this  wind  has  been  obtained, 
nal  velocity  of  one  hundred  miles  per  hour  was  reported  from  Mount  Wash- 
^^.,  daring  the  storm  of  the  16th.  The  force  developed  by  this  wind  has  not 
»d  at  any  other  station  since  the  establishment  of  the  signal -service. 
3tion  of  the  prevailing  winds  of  the  several  stations  is  indicated  by  the 
the  map  No.  3,  and  in  comparing  these  directions  with  the  isobarometric 
1  same  map,  it  will  be  observed  that  they  incline  toward  tho  area  of  mean 
ter. 
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RAIN-FALL. 

The  total  quantity  of  rain  during  the  month,  as  deduced  from  the  reports  of  the 
several  geographical  sections,  is  given  in  the  accompanying  tahle  on  map  No.  4.  In  the 
Middle  Atlantic  States  and  in  Minnesota  there  has  heen  a  decided  excess  over  the 
mean  rain-6&ll  as  calculated  from  ohservations  of  previous  years;  while  there  has 
been  about  the  usual  amount  in  the  Sonth  Atlantic  and  Eastern  Gulf  States;  in  the 
remaining  districts  there  has  been  a  deticienoy.  In  the  table  referred  to  the  quantity 
of  rain  given  has  been  deduced  by  taking  the  general  average  of  the  reported  raln-iall  from 
the  several  stations  in  each  district.  The  general  d  istribution  of  the  rain-fall;  as  deduced 
from  the  reports  received  at  this  office  and  presented  in  the  table  above  referred  to,  is 
graphically  represented  on  map  No.  4. 

TKMPERATURB. 

In  New  England,  the  Middle  States,  and  thence  westward  over  the  lower  lake  region 
and  adjoining  States,  the  mean  temperature  has  been  from  two  to  five  degrees  below 
the  normal,  and  about  throe  degrees  above  the  normal  in  the  upper  lake  region,  the 
Upper  Missisippi  and  Lower  Missouri  Valleys,  but  in  the  districts  last  named  the  tem- 
perature has  been  lower  than  reported  for  August,  1872.  The  results  of  the  observa^ 
tions  for  the  month  are  given  in  the  accompanying  table,  in  which  is  noted  the  com- 
parison of  the  temperature  of  the  several  districts,  with  the  mean  temperature  deduced 
from  observations  of  previous  years.  The  isothermal  lines  for  the  month,  given  on 
map  No.  3,  indicate  the  general  distribution  of  temperature  throughout  the  United 
States. 

RIVER  AND  OCEAN  TEMPERATURES. 

The  number  of  stations  supplied  with  the  necessary  apparatus  for  determining  the 
temperature  of  water  has  been  greatly  increased,  and  the  observations  which  were 
commenced  during  July  have  been  continued  and  promise  to  be  of  general  meteor- 
ological interest. 

The  table  given  on  map  No.  3,  presents  a  general  synopsis  of  these  observations. 
The  temperature  noted  is  that  of  the  lowest  stratum  ef  water  at  the  place  of  observa- 
tion. 

RrVER-OBSERVATIONS. 

In  general  these  observations  show  that  the  rivers  draining  the  eastern  slope  of  the 
Rocky  Mountains  were  steadily  falling  during  the  entire  month ;  and  that  those  drain- 
ing the  western  slope  of  the  Appalachian  range,  experienced  tiuctuations  attending 
the  rains  of  these  districts.  The  table  on  map  No.  3,  presents  these  observations  in  a 
consolidated  form. 
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During  this  month  eleven  low  barometers  have  crossed  the  country  east  of  the  Rocky 
MouutaiuH.  Map  No.  1  shows,  approximat^^ly,  the  paths  of  their  centers  which  have 
passed  over  the  lake  region  in  a  northeastward  or  eastward  course,  excepting  the  two 
on  the  South  Atlantic  coast.  Several  of  them  were  remarkably  severe  over  the  upper 
lakes,  and  destructive  to  shipping. 

That  of  August  30,  31,  and  Sept^^mber  1,  was  accompanied  by  occasional  rain  and 
brisk  winds  over  the  Northwest,  Ohio  Valley,  lake  region,  Middle  States,  and  New 
England,  the  winds  increasing  to  high  from  Michigan  eastward  over  the  lower  lakes 
and  Saint  Lawrence  Valley. 

September  2,  3,  4,  and  5,  by  brisk  and  occasionally  high  winds  and  rain  from  the 
Nortnwest  eastward  over  the'lake  region,  Ohio  Valley,  Middle  States,  and  New  England. 
A  hurricane  was  reported  as  having  lasted  about  one  hour  on  Lake  Michigan,  and 
tornadoes  in  Massachusetts  on  the  4th ;  very  severe  thunder-storms,  with  high  winds 
in  Eastern  Tennessee  on  the  3d,  and  Southeastern  North  Carolina  on  the  5th. 

September  11,  12,  and  13,  by  rain  at  nearly  all  of  the  stations  east  of  the  Rocky 
Mountains ;  brisk  and  high  winds  over  the  Northwest  and  upper  lakes ;  severe  "  norther'' 
in  Texas  on  the  13th ;  heavy  snow  on  Mount  Washington  on  the  night  of  the  l^th. 

September  14, 15,  and  16,  by  high  south  and  west  winds  over  the  Northwest  and 
npper  lakes ;  occasional  rain  over  Minnesota,  the  lake  region,  and  New  England. 

September  17,  18,  and  19,  by  high  winds  over  the  Northwest,  lakes,  and  Saint  Law- 
rence Valley ;  by  rain  from  the  Northwest  eastward  over  the  lakes,  Ohio  and  Saint 
Lawrence  Valleys,  Middle  States,  and  New  England. 
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September  18,  19,  and  20,  by  brisk  and  high  winds  and  heavy  rain  from  Florida  ta 
ontneastern  Virginia,  having  been  very  severe  on  the  coast. 

September  22  and  23,  by  brisk  winds  and  heavy  rains  on  the  Sonth  Atlantic  coast. 

September  23  and  24,  by  high  winds  over  the  Northwest  and  lakes ;  rains  from  the 
[issouri  and  Ohio  Valleys  to  the  lakes  and  Middle  and  East  Atlantic  coast.  This  was 
be  severest  storm  of  the  month,  especially  on  the  upper  lakes,  whence  very  heavy 
ales  Were  reported. 

September  25  and  26,  by  high  winds  over  the  Northwest  and  upper  lakes,  with 
•ccasional  rain  ;  light  snow  in  Montana  on  the  26th ;  heavy  gales  on  the  nppner  lakes. 

September  27,  28,  and  29,  by  high  winds  on  Lake  Ontario  and  the  lower  Saint  Law- 
ence  Valley ;  rain  in  all  sections  east  of  the  Rocky  Mountains,  except  the  east  Gulf 
itates;  followed  by  a  severe  ''norther"  in  Texas  dnring  the  night  of  the  29th  and  the 
aoming  of  the  30th,  and  by  light  snow  from  Northern  Minnesota  and  Dakota  north- 
rard. 

On  the  7th,  8th,  and  9th,  an  area  of  high  barometer  extended  itself  eastward  over 
be  Northwest,  lake  region,  Ohio  Valley,  Middle  States,  and  New  England,  with  fall- 
ng  temperatnre,  and  with  light  frost  over  the  Northwest  and  upper  lake  region. 

13, 14,  and  15. — ^A  second,  over  the  same  region  with  quite  heavy  frost,  which  waa 
ery  severe  on  the  morning  of  the  13th  ov^r  Dakota,  Minn.,  and  the  northern  portion 
f  the  upper  lake  region. 

16  and  17. — ^A  third  over  the  Northwest,  lakes,  Middle  States,  and  New  England, 
rith  frost  over  the  northern  portions  of  these  sections. 

Septemjber  19,  20,  and  21. — A  fourth,  from  the  Northwest  over  the  lakes,  Ohio  Valley, 
fiddle  States,  and  New  England,  with  frost,  except  probably  on  the  immediate  coast. 

September  29  and  30. — ^Anfth,  from  the  Northwest  south  and  east  over  thd  entire 
ountry,  with  low  temperature,  producing  frost  over  the  northern  sections. 

TKJtfPERATUUE. 

On  map  No.  2  will  be  found  a  t>ab1e  of  the  average  mean  temperature  for  the  dif- 
erent  districts  for  this  month.  For  New  England,  the  South  Atlantic  States,  the  Ohio 
^alley,  and  Tennessee,  it  is  the  same  as  that  for  many  years.  For  the  Middle  Atlantio 
nd  Gulf  States,  and  the  lower  lake  region,  the  former  is  the  greater,  from  0^.4  to  (P,6^ 
■"or  the  upper  lake  region,  Minnesota,  and  Upper  Mississippi  and  Lower  Missouri  Valleys, 
b  is  less,  from  1°.2  to  2P.b.  Compared  with  the  average  for  the  same  month  of  last 
ear,  the  former  is  the  lower  for  the  stations  in  all  of  the  districts,  except  the*Sonth 
Ltlantic  States,  Tennessee,  and  the  Ohio  Valley,  where  it  varies  slightly  above  and 
»elow  the  latter.  « 

RAIX-FALJ.. 

Map  No.  3  gives,  approximately,  the  rain-fall  for  the  various  districts  east  of  the 
tooky  Mountains.  A  table  upou  the  same  shows  where  there  has  been  the  average 
all,  excess,  or  deficiency. 

RITKRS. 

The  observations  show  that  the  Missouri,  Red,  Mississippi,  and  Ohio  Rivers  fell  quite 
teadily  during  the  month,  excepting  slight  oscillations  in  the  head-waters  of  the 
wo  latter,  produced  by  rains.  The  Cumberland  fluctuated  more  or  less,  having  been 
E)wer  October  1  than  September  1.  Upon  map  No.  3  will  be  found  a  table  which 
xplains  itself. 

Sixty-one  cautionary  signals  were  ordered  to  bo  displayed  at  our  own  stations 
luring  the  month  for  seven  storms,  and  the  majority  oi  tliom  on  the  lakes.  Thirty 
/anadian  stations  were  warned  of  the  approach  of  storms. 


Paper  27. 


Ipecial  Orders  \  War  Department,  Office  of  the  Chief  Signal-Officer, 

No.  78.        5  Washingtm,  D.  C,  June  14,  1871. 

Sergeant  Frederick  Meyer,  observer,  Signal-Service,  U.  S.  A.,  will  ptoceed  without 
lelay  to  New  York  City,  and  report  to  Captain  C.  F.  Hall,  commander  of  the  North 
^olar  Expedition,  for  duty  in  connection  with  that  expedition.  He  will,  in  addition 
o  the  performance  of  duty  under  the  orders  of  Captain  Hall,  carry  out  the  written 
nstmctions  received  from  this  office. 
The  Quartermaster's  Department  will  furnish  the  necessary  transportation. 
By  order  of  the  Chief  Signal-Officer  of  the  Army, 

GARRICK  MALLERY, 
Capi,  and  Bit  Lieut  Col,  U,  S,  A.,  Acting  Signal  Officer  and  Asnatant. 
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WaK  DKtMUTMJtNT,   OVS-ICK  OK  TJIK  ClftKP  SlGiT 
AGafCULTDK£, 

SiEROKA?fTi  Tho  C^iftf  l^ignal-Officer  directs  that  yon  will  tate  t 
dnrioi^  >'Our  etitire  expedition  at  7.^15  a.  m.,  4.35  p.  m.)  and  11.35  ] 
meaa  time,  or  tb<^  barumetert  thermotnetcr,  wiml)  and  w«^atli«r^  % 
meteorological  oba^rvations  aa  are  coiapatible  witli  tbo  du(i^  ajjiiigi] 
HalL 

Among  tbeae  ftdditioual  obfiervationa,  jou  will  particularly  bear  Is 
ing; 

1.  Fr^nc^nt  obaervationa  of  the  bArnnifter^  wind^  and  weather  i 
ate  to  tbe  above. 

2.  Kugulai:  obHorvafJonn  of  the  miQimiiru  and  maximum  tliermon 

3.  VeioeLty  of  wind  at  sea^  eH|>t5ciaUy  in  galeH,  and  m^ulo  with  mi 
ters  in  dlfl'erent  poaitinns. 

4*  Forms  and  mo  Lions  of  elonds,  and  met«or^tTaek«* 

F>.  OKoa<}. 

6*  Electrical  and  aTiTi>ral  phenomena. 

7*  Solar  ami  tcrroi^trial  radiation  thermometers. 

"Bt  For! ITS,  d'C*  of  snow-cryatals* 

9.  Hiiu'lit-^  "il  twilight  arts — noting  the  timo  very  «»i£not1y> 

1 0,  Dii  SI  -  [ n  I  i  1 1 1  a  t  V  wry  lo  w  teni  j>e rat  ii res. 

11.  Spectrnm-Uue^  or  banda  in  the  aurora  and  the  atnioHphere. 
\%  Putari/.aDioD  of  atmospheric  light  and  pO!>ition  of  neutral  poin 
IX  Ram  ami  «i;iow  fall  at  dilferent  altitude;;. 

14t  Tem|H<raturea  of  aea  and  rivera  aud  springs,  and  the  earth  ai 
of  :t,  ti,  ly,  24,  and  M  inches, 
hx  llabita  of  plants  and  animals  a^t  aAccted  by  climate. 
Yon  will  taku  Npeei at  care  t-o  make  accurate  eompariaon^  of  yor 
y^%\h  othtir  io^trnmouta  that  you  may  find  at  pomta  on  your  jnurn< 
.  uaed  fur  meU^rolo^iral  ob«erTati(ms. 

You  will  ki*f  p  all  the  recordiA  for  apy  period  aa  far  an  possible  In 
iKKik  ;  dividing  \t  Into  two  portions,  oim  for  the  systematic  ohfier 
houT^p  the  other  for  occaaioual  obaervations. 

You  w  ill  keep  a  dnplicat©  record  of  the  systematic  and  more  imp 
observationij  on  Form  4,  and  forward  the  same  to  thia  ottico  a8  ofter 
ufier. 

VejT  respect  f ally, 

R  W.  1 
^rcoR^  Lirut.  4mf  BtL  Captj   IL  5,  J.,  Jctlnfi  SifjHaUOj/ii 

^er^*ftut  F,  MkykRi  « 


SERGE A^^T  FREDERICK  MBYER^S  RETORT  ON 
POLAR  EXPEDITION,  1871^73- 

QtfKKflAi. :  I  have  the  honor  to  inclo'<P  a  rfiport  of  my  pnwt^odii 
iie<*tif>n  With  the  North  I'*jhtr  Exjie^iitioti,  which,  by  Sp<^cial  Or* 
onlered  ^>  aocompany.  All  \u^tn^  and  data  of  thiis  n^port  are  from 
bftHfid  ofKin  nfitt*s  taken  at  the  tiiae  of  their  ooeurrenet?,  with  this  c 
ntMf?r%'alton»  for  gcM(»graphtcal  position,  and  general  out!  me  of  ad  rem 
ctn  the  idj^. 

The  n^port  tiatnrally  arrangi^  itrtt^lf  ^nd4^r  (he  two  gnue^ral  liratiif! 

L  Hi*itorjV  of  thtf  <«xpedjtiou. 

IL  8olei]til1c  operi^tmoM  of  tb^s  cxpedttion* 

Hmiling  ir,  acconltnis  to  the  in«lriictiom»  nf  %lm  Kal]^^  Aeaidevi] 
frintJi  of— 

L  Antronomieal  ol>«ervattont»« 

:!,  llaipifttJe  oh«e?vaf  km», 

X  Obnppvatiorw  %m  the  fi>rt»t*  of  gnirily 

4.  QbMsrvationi^  on  oi<>4Uiu  phy^iiiei. 
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5.  Meteorological  observations. 

6.  Natnral  history. 

7.  Geology. 

8.  Observations  on  glaoiera. 

No.  1  snbdivides — 

A.  AstronoDpical  observations  at  winter  quarters. 

B.  Astronomical  observations  on  sea  and  at  ports  of  Greenland. 

C.  Astronomical  and  geodetical  observations,  forming  a  series   of  systematic 

surveys. 

No.  2  subdivides — 

A.  Differential  observations. 

B.  Observations  on  absolute  declination. 

C.  Observations  on  intensity,  (relative  and  absolute.) 

D.  Magnetic  inclination. 

No.  4  subdivides— 

A.  Depths. 

B.  Examinatton  of  sea-bottom. 

C.  Sea-temperature. 

D.  Density  of  sea-water. 

E.  Currents. 

F.  Tidal  observations. 

No.  5  subdivides — 

A.  Pressure  of  atmosphere. 

B.  Temperature. 

C.  Winds. 

D.  Clouds. 

E.  Precipitations. 

F.  Ozone. 

G.  Solar  and  terrestrial  radiation. 
H.  Crystallization  of  snow. 

I.  Moisture. 

K.  Electrical  phenomena. 

L.  Auroral  phenomena. 

M.  Heights  of  twilight  arcs. 

N.  Optical  phenomena. 

O.  Shooting-stars  and  meteors. 

P.  Miscellaneous.  i 

F.  MEYER, 
Obeener  Signal-SeiTicej  U,  8.  J. 
Brig.  Gen.  A.  J.  Myer, 

Chi^  Signal-Officer  of  the  Army, 


5ENERAL   DESCRIPTION  OF   THE   VOYAGE   OF  THE   STEAMER   POLARIS 
FROM  NEW  YORK  TO  GODHAVN,  DISCO. 

I.— History  of  the  expedition. 

In  compliance  with  the  instructions  received  from  the  Chief  Signal-Officer  of  the 
Lrmy,  I  proceede<l  to  New  York  in  order  to  report  myself  to  Captain  Hall,  oommander 
»f  the  North  Polar  Expedition,  theu  about  in  readiness  to  leave  port  on  its  voyage  to 
he  arctic  regions.  Ajrived  at  New  York,  I  set  at  once  to  work  to  procure  several 
nstruments  to  complete  my  outfit  as  meteorologist  of  the  expedition,  and  arranged  my 
>lans  in  regard  to  meteorological  work. 

All  this  occupied  the  entire  time  the  Polaris  was  anchored  at  the  Brooklyn  navy- 
rard,  where  numbers  of  visitors  appeared  every  day  to  look  over  the  ship  and  give  us 
heir  wishes  t/O  the  adventurous  enterprise  which  we  were  then  about  to  nudertake. 
i^he  noble  people  of  New  York  and  Brooklyn  did  not  only  wish  us  a  successful  voyage, 
►ut  they  also  contributed  largely  to  our  library,  in  presantia^,  for  the  use  of  the  crew, 
tnough  of  reading-matter  to  wear  away  agreeably  the  long  and  dark  winter  months 
oon  to  come. 
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om  Dorth  latitude  40^  and  west  longitade  70^  to  north  latitude  42^  20'  and 
looffitude  60^,  the  equatorial  and  polar  currents  follow  their  course  respectively. 
Qortoeast  and  west-southwest,  in  close  proximity,  and  produce  heavy  fog  by  rapid 
g[e  of  temperature  of  air-currents  as  they  pass  over  the  surface  of  sea-currents  of 
different  temperature.  On  the  other  hand,  whenever  the  wind  blows  in  such 
tion  as  to  cross  sea^urrents,  driving  the  waters  of  one  into  the  other,  the 
«nt  epecilic  gravity  of  those  currents  will  necessarily  cause  an  additional  motion 
e  waters,  which  is  shown  by  the  above-mentioned  swell. 

one  hour,  Greenwich  time,  we  commenced  to  take  three-hourly  meteorological 
nations,  which,  in  connection  with  the  latitude  and  longitude  derived  from 
]omical  observations  and  the  log,  make  up  the  complete  meteorological  record  of 
oyage.  During  the  following  day,  the  fog  and  swell  of  sea  continued  to  increase, 
Dg  a  clear  sky  whenever  the  fog  was  depressed  by  a  strong  upper  current. 
)  on  July  5  and  6,  we  were  perfectly  encircled  by  a  fog,  the  sea  continuing  to  be 

ly  on  July  7  having  come  up  to  north  latitude  42°  20'  and  west  longitude  60°,  the 
sappeared,  and  the  sea  ran  smooth.  ^ 

July  5  we  commenced  to  take  frequeflt  observations  of  the  sea-temperature  on 
rface  and  at  greater  depths,  as  also  of  the  specific  gravity  of  the  water.  In  the 
ig  the  sea-temperature  fell  very  rapidly,  we  being  far  from  the  direct  influence 
equatorial  current. 

ing  July  8  fog  made  its  appearance  again,  the  wind  blowing  from  a  westerly  direc- 
hich  carried  the  warmer  air  over  the  cold  currents,  upon  which  we  were  then 
ssing,  and  which  kept  a  nearly  stationary  temperature. 

Fuly  9  the  temperature  of  the  sea  fell  still  more,  governing  the  temperature  of 
,  while  heavy  fog,  caused  by  northerly  and  westerly  wind,  would  not  permit  us 
the  ship  during  night  on  such  dangerous  grounds  as  the  Newfoundland  banks . 
ard  morning  of  July  10  the  fog  condensed  into  light  rain,  until  in  the  afternoon 
)be  sea-temperature  suffered  a  very  rapid  depression,  which  caused  heavy  fog, 
)ver  into  rain. 

Uy,  at  12  m.,  July  12,  we  arrived  at  St.  John's  Harbor,  where  we  found  the  sea- 
atnre  quite  low,  while  the  air-temperature,  influenced  by  the  soil,  was  con- 
•1y  higher.  Hardly  any  fog  makes  its  appearance  in  St.  John's  Harbor,  the  air 
^ery  dry,  and  not  capable  of  producing  condensed  vapor  iu  the  lower  strata  of 
here. 

)hn's  Harbor  forms  a  small  basin  encircled  by  granite  rocks,  having  the  appear- 
being  encaved  and  rounded  by  former  glaciers.  We  anchored  at  St.  John's 
until  the  19th  of  July,  Captain  Hall  being  engaged  in  making  additional  pur- 
>f  coal  and  provisions.  At  4  p.  m.  July  19  we  left  St.  John's  Harbor,  being  ac- 
ied  by  the  American  consul  of  St.  John's,  who,  when  he  left  the  ship  with  the 
as  cheered  three  times,  to  which  he  responded  in  the  same  manner. 
k  five  miles  from  the  coast,  bearing  southwest  by  south,  we  saw  a  mirage  of  a 
la,  showing  an  inverted  image  immediately  above  the  one  seen  directly  and  in 
stinct  outlines.  We  also  saw  a  faint  aurora  at  9  p.  m.  of  45°  altitude  bearing 
th,  and  consisting  of  faint  red  and  yellowish  rays  going  over  into  white  light, 
ily  21  we  found  the  sea-temperature  increasing  and  nearly  equal  to  that  or  the 
ward  morning  of  July  24,  north  latitude  55°  42'  and  west  longitude  51°  30', 
temperature  stood  above  that  of  the  air  until  morning  of  July  25,  when  the 
»eratnre  rose  above  that  of  the  sea. 

ily  25  toward  midnight  we  suw  a  brilliant  aurora,  which,  making  its  first  ap- 
)  as  an  illuminated  cumulo-stratus  cloud,  soon  transformed  into  a  broad  ribbon 
are-edged,  screw-like  appearance,  and  based  by  the  same  cloud,  which  showed 
ish  light.  The  ribbon  or  screw  showed  distinctly  all  colors  of  the  spectrum, 
adiDg  parallel  with  the  horizon,  and  at  the  crown,  first  formed  a  faint  arc  of 
I  light  over  its  crown  and  then  transformed  itself  into  a  faint  arc  of  spectrum 
!iion  finally  combined  with  the  upper  arc,  showing  a  most  brilliant  arc  of 
I  light  with  diverging  rays  of  Qprple  and  violet  color. 

y  27  we  arrived  at  Fiskenaes,  where  Captain  Hall  intended  to  engage  for  the 
f  the  expedition  the  Esquimaux,  Hans  Christian,  Who  had  been  a  member  of 
litions  under  Dr.  Kane  and  Dr.  Hayes. 

re  informed  that  Hans  Christian  was  then  at  Upemavik,  and  in  the  Danish  ser- 
skenaes  is  a  small  village  of  seventy  inhabitants,  which  are  mostly  half-broed 
ax,  and  live  on  the  earnings  of  seal-hunting  and  fishing,  by  exchanging  them 
lions  and  necessaries  of  lire  which  the  Danish  government  provides  for  them. 
tangle  is  conducted  by  Gov.  M.  Shonheyder,  under  whose  jurisdiction  comes 
ittle  missionary  settlements  of  Lichtenfels,  located  on  the  same  island  to  the 
t,  and  inhabited  by  ninety  members  of  the  brotherhood.  Both  villages  be- 
ta dij»txict  of  South  Greenland,  and  their  provisions  are  sent  yearly  in  open 
a  Gk>dhaab,  the  principal  place  of  South  Greenland,  which  boats  return  to 
with  the  fat,  blubber,  and  cod-livers  bought  by  the  governor  of  Fiskenaes. 


Digitized 


by  Google 


1000        REPORT  OF  THE  SECRETARY  OP  WAR. 

Fiskenaes  is  entirely  built  on  rocks,  which  oonsisl  of  granite,  with  quartz- veins  ai 
X>orphyry.    Vegetation  is  scarce ;  only  the  governor  possesses  a  few  artificial  beds 
vegetables,  but  an  abandance  of  alp-flora  are  vegetating  in  the  neighborhood.    Vei 
few  reindeer  are*to  be  found  near  Fiskenaes,  and  the  ice-bear  approaches  only  wJbon 
once  in  twenty  years ;  but  an  abundance  of  seal  and  codfish  is  yearly  collected. 

The  Esquimaux  inhabitants  are  of  good  appearance,  well  fed  and  healthy-lookin 
which  the  governor  assures  me  is  the  result  of  a  law  issued  by  the  Danish  govemmei 
prohibiting  the  sale  of  fresh  fish  and  compelling  the  natives  to  keep  a  large  sapply 
nsh  on  hand  in  storage  for  the  long  cold  winter. 

The  male  Esquimaux,  in  average,  measures  five  feet,  is  of  rather  lazy  habits  b 
great  endurance,  and  from  eight  to  fifteen  live  in  one  small  house  built  of  lumber,  ai 
covered  with  peat,  or  entirely  built  of  turf.  The  female  Esquimaux  is  smaller  bail 
with  very  small  hands  and  feet,  and  their  hair  tied  at  the  crown  of  their  heads  by 
ribbon,  which,  according  to  its  color,  signifies  their  state  in  relation  to  matrinioni 
life.  A  red  ribbon  signifies  the  female  to  be  a  virgin ;  blue,  a  married  woman ;  blai 
and  white,  a  widow ;  white  with  a  small  ribbon  wound  around  it,  a  widow  who  wish 
to  marry ;  green,  a  girl  who  has  borne  a  child. 

Each  congregation  has  a  teacher  or  catBecet,  who  preaches  the  divine  word,  but 
not  allowed  to  join  members  of  the  congregation  in  matrimony. 

The  minister  of  the  gospel  «ind  physician  visit  the  place  once  a  year. 

Several  remarkable  habits  of  the  Esquimaux  were  related  to  me,  of  which  I  no 
the  following  most  remarkable  : 

^  After  taking  the  holy  sacrament  each  native  shakes  hands  with  all  present  Em 
peaus,  which  signifies  their  gratitude  in  regard  to  the  acquireiuent  of  the  Christian  i 
ligion.  Mortality  among  the  natives  is  not  ^reat,  but  greatest  in  spring.  It  has  hen 
related  to  me  that  during  last  winter  forty  inhabitants  of  an  island  near  Jolianluu 
perished  by  starvation,  being  blocked  in  by  ice  in  such  a  manner  as  not  to  permit  ai 
provisions  to  be  sent  there. 

The  mean  temperature  of  Fiskenaes  during  summer  months  is  said  to  be  about  -f-li 
Reaumur,  while  the  winter  is  not  very  severe,  and  sometimes  rather  mild,  as  in  t] 
case  of  the  preceding  one,  when  the  greatest  cold  observed  was — 14^  Reaumur.  Ti 
prevailing  winds  are  northerly  in  winter  and  southeasterly  in  summer. 

During  winter  months  a  southeast  wind  bears  almost  always  the  character  of 
^e  approaching  in  elastic  waves,  which  strike  the  lower  strata  of  the  atmosphere 
mtervsds,  and  are  very  dry  and  rather  mild.    The  snow-line  in  South  Greenland,  I  w 
informed,  varies  from  2,000  to  3,000  feet  elevation,  and  therefore  no  permanent  snow 
known  at  Fiskenaes,  none  of  the  surrounding  mountains  being  higher  th^i  2,000  lb* 

At  3  a.  m.,  July  29,  we  left  l^kenaes,  encountering  a  southwest  gale,  indicated  by 
light  westerly  wind  and  a  rapid  rise  of  the  barometer  on  the  evening  of  the  precedii 
day  and  morning  of  July  29.  At  8  a.  m.  the  wind  veered  to  northwest,  the  baromet 
falling  rapidly,  which  continued  after  the  wind  had  veered  to  southwest. 

The  change  of  wind  to  southwest  was  accompanied  by  light  rain,  which  ceasing  i 
intervals  grew  into  heavy  rain,  with  an  increasing  force  of  wind. 

At  7  p.  m.  the  maximum  velocity  of  wind  was  thirty-six  miles  per  hour,  and  ij 
minimum  height  of  the  barometer  was  29.649,  occurring  at  8  p.  m.,  when  the  furc«  < 
wind  gradually  decreased,  and  the  barometer  slowly  rose  until  11  p.  m. 

At  11  p.  m.  the  wind  shifted  slowly  to  west  on  the  way  to  northwest,  and  rapid 
lessened  its  force — the  barometer  rising  rapidly,  and  clouds  clearing  away. 

During  the  entire  time  the  thermometer,  within  a  very  small  range,  marked  di 
tinctly  the  succeeding  phases  of  the  storm,  rising  until  the  barometer  reached  ita  ma 
imum,  on  the  morning  of  Jul^  29,  and  then  falling  up  to  the  time  when  the  8oathw« 
wind  set  in,  when,  rising  agam  for  a  short  period,  it  continued  to  fall  until  the  wii 
gradually  veered  to  west.  At  11  a.  m.,  July  31,  we  arrived  at  Uolsteinborg,  where  ^ 
found  two  Swedish  government  vessels,  (steamer  and  schooner,)  which  ware  then  i 
their  return  to  Sweden,  having  been  sent  to  Disco,  in  order  to  take  up  a  piece  of  m 
teoric  iron,  which  is  thought  to  weigh  about  300.  tons,  and  in  addition  to  which  tbi 
found  two  more  pieces  of  the  same  structure.  These  two  vessels,  ander  command 
Captain  Van  Otter,  having  on  board  a  botanist  and  a  geologist,  steamed  and  sailed  i 
as  far  as  Upemavik,  sounding  and  ascertaining  frequently  the  surface  and  boita 
temperature  of  the  sea.  They  also  stated  that  the  sea  upon  which  they  had  bei 
cruising  was  unusually  free  of  ice,  and  very  favorable  for  our  'Voyage. 

At  4  p.  m.,  August  2,  the  Swedish  vessels  left  port,  proceeding  on  their  \-oyag« 
Sweden.  Holsteinborg  is  a  small  but  bfjantifnlly  situated  village,  sarrounded  by  hif 
and  steep  mountains  of  granite,  and  under  the  jurisdiction  of  Governor  Elsborg.  Ba 
ren  of  vegetation,  with  the  exception  of  a  few  artificial  beds  of  vegetables  in  poosi 
sion  of  the  governor,  the  alp-flora  is  of  lees  variety.  Reindeer  are  soaroe,  aad  wbi 
we  reached  Holsteinborg  no  reindeer-skins  were  to  be  got — ice-bear  being  alao 
rarity. 

The  natives  are  of  the  same  type  as  at  Fiskenaes,  following  the  occupation  of  huntii 
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fishing,  and  occasionally  whaling,  wbioli  they  keep  np  with  success  on  their  own 
t  dnring  winter,  sailing  to  the  west  side  of  Davis's  strait  during  summer, 
a  Jnly  .51,  Captain  Hall,  Dr.  Bessels,  and  I  went  ashore,  in  order  to  take  siafhts  for 
;itndeofHol8teinborg,and  ascertained,  according  to  ray  computation,  Holsteinborg 
B  situated  at  53^  53'  45"  west  longitude. 

1 3  p.  m.,  August  3,  we  left  Holsteinborg,  and  proceeded  to  Godhavn,  or  Lively, 
o. 

K)at  thirteen  miles  from  Holsteinborg  we  passed  by  the  peak  known  as  Woman's 
1,  which  on  its  southerly  extremity  resembles  very  much  a  woman's  hood,  and  of 
h  1  made  a  sketch.  We  arrived  at  (Jodhavn  at  3  p.  m.  August  4,  where,  in  consul- 
n  with  the  governor  of  Lively,  Mr.  Lassen,  we  learned  tnat  good  c<»al  might  be 
kt  Scansen  and  Rittenbank,  but  that  the  fi rat-mentioned  place  was  dangerous  to 
or  at,  being  exposed  to  southwest  gales.  Captain  Hall,  therefore,  concluded  to 
for  the  supply-vessel  until  the  15th  of  August,  and  then  proceed  to  either  one 
ese  coal-mines. 

also  dispatched  a  boat,  nnder  the  command  of  Mr.  Chester,  to  .Tacobshavn,  where 
aspector  of  North  Greenland  stopped  at  the  time,  in  order  to  induce  hfra  to  come 
vely,  so  that  Captain  Hall  might  be  able  to  procure  the  necessary  stores,  in  case 
apply- vessel  should  .not  arrive  in  time.  Mr.  Chester  left  Godhavn  at  1  p.  m., 
st  6,  and  returned  at  2.30  a.  m.,  August  11,  bringing  with  him  specimens  of  the 
>f  Scansen,  which  showed  the  structure  of  wood,  and  formed  thin  layers. 
August  5  we  saw  a  parhelion,  which  showed  a  distinct  eccentric  ring  of  spectrum 
J,  the  red  light  facing  the  sun ;  yellow,  green,  and  faint  blue  following  in  succes- 
The  altitude  of  the  sun  was  at  the  time  14°  54',  and  of  the  ring  (vertex)  75°  26'. 
ng  north  of  the  sun  at  a  distance  of  22°  42'  a  parhelion  made  its  appearance  show- 
intly  the  spectrum  colors,  the  red  light  facing  the  sun,  yellow  following,  and 

fin  distinct  white  rays  of  at  least  20°  length, 
ngust  10,  at  2  p.  m.,  the  steamer  Congress,  under  command  of  Captain  Daven- 
with  supplies  of  provisions  and  coal,  arrived  at  the  port,  having  on  board  Dr. 
lan  and  Mr.  Bryan,  ministers  of  the  gospel,  and  Mr.  Bryan,  jr.,  the  astronomer  of 
:pedition. 

11  briefly  state  that  after  the  arrival  at  Godhavn  of  the  Congress,  with  provisions 
>al,  several  days  sufficed  for  the  transfer  of  these  provisions  and  coal,  partly  to 
»laris  and  panly  to  the  store-house  of  the  Danish  government.  While  at  this 
y  Captain  Hall  was  considering  about  my  return  to  the  United  States;  he  had 
d  me  solely  to  attend  to  the  navigation  of  the  vessel  and  keeping  of  his  journal, 
ohibite4  all  meteorological  observations,  and  observations  of  any  description ; 
der  I  thought  to  be  in  discordance  with  my  instructions  and  the  general  purpose 
presence  with  the  expedition,  and  I  therefore  applied  for  permission  to  return  to 
ites.  At  first  Captain  Hall  appeared  willing  to  grant  my  request,  but  shortly 
the  Polaris  left  Godhavn  he  changed  his  intentions,  and  permitted  me  to  com- 
;h  my  instructions  from  the  office  of  the  Chief  Signal-Officer  of  the  Army,  besides 
Kjution  of  his  owu  orders.  I  gladly  accepted  Captain  Hall's  decision,  and  ox- 
l  my  general  willingness  to  promptly  execute  his  orders. 

ing  Godhavn,  where  Captain  Hall  had  procured  a  written  permit  of  the  in- 
of  North  Greenland  for  Hans,  the  Esquimaux,  to  leave  the  Danish  service,  and 
tiat  of  the  Polar  Expedition,  the  Polaris  headed  to  the  west  of  north,  and  after 
^s'  run  arrived  at  Upernavik,  a  comparatively  large  settlement  of  natives,  under 
ainh  government.  At  the  latitude  of  Upernavik,  and  even  Carther  south,  the 
'Greenland  is  studded  with  small  islands-and  rocks,  which  like  a  lineof  skirm- 
Totect  the  coast  from  the  wearing  influence  of  the  heavy  arctic  ice,  continually 
g  by  on  its  long  trip  from  the  high  northern  Intitndes,  where  it  arises  and  grows,  to 
i,otic  Ocean,  where  it  wastes  and  finally  disappears.  On  one  of  these  islands 
vik  is  situated,  with  a  snug  little  harl>or,  protected  on  three  sides  by  hills  of 
tble  size.  As  soon  as  the  anchor  dropped,  Dr.  Rudolph,  the  governor,  and 
iTg,  who  was  to  take  the  govijmor's  place  in  the  course  of  a  few  days,  visited 
tris,  and  at  once  were  presented  by  Captain  Hall  with  letters  from  Inspector 
vbo  enjoined  the  Danish  officers  to  do  their  utmost  in  procuring  dogs  and 
r  the  expedition,  as  well  as  to  be  of  general  assistance  to  Captain  Hall  in  the 
transactions  of  the  expedition.  Already,  the  morning  following  our  arrival 
lavik,  a  great  number  of  seal  and  dog-skins  and  a  few  dogs  were  received  on 
nd  a  boat  expedition  nnder  command  of  H.C.Chester,  mate,  sent  to  Proven,  to 
►mor  of  which  Dr.  Rudolph  previously  had  dispatched,  by  kiak-mail,  orders 
I's  departure  from  Proven,  and  for  the  deliverance  of  the  same  to  Mr.  Chester, 
;  ordered  by  Captain  Hall  to  engage  Hans's  services  for  the  expedition.  Mr. 
with  Hans  and  family  returned  to  the  vessel  a  day  or  two  after.  Soon  after 
ris  was  gotten  ready  for  departure,  aad  the  governor,  Mr.  Elberg,  who  had 
d  Dr.  Rudolph,  accompanied  the  expedition  to  TessuYsak,  where  be  intended 
Ca4>tain  Hall  in  procuring  a  great  number  of  dogs,  and  to  conduct  the  final 
trannactions  of  the  Danish  government  with  the  North  Pole  Expedition. 
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Tessaisak  is  sitaated  on  an  island  which  lies  in  the  entrance  of  a  deep  bay,  the  hea 
of  which  consists  of  a  large  glacier,  and  conseqaently  the  bay  always  abounds  in  ien 
bergs.  At  the  season  of  our  stay  at  Tessutsak  these  icebergs  were  rather  far  advance 
in  decay,  and  hardly  at  any  time  the  air  wonld  not  be  vi beating  by  the  tnmbling  ao 
rolling  of  one  or  the  other  iceberg,  causing  a  noise  most  similar  to  the  sounds  of  battJ 
in  the  roaring  of  field-pieces. 

As  expected,  Captain  Hall  procured  a  number  of  dogs  and  ready-made  skin  olotl 
ing  at  Tessuisak,  settled  his  accounts  with  the  Danish  government,  and,  as  soon  as  ti 
weather  permitted,  left  the  harbor  of  Tessuisak  with  Mr.  Jensen,  the  acting  governor  < 
Tessuisak,  as  pilot.  Captain  Hall  had  exerted  all  his  powers  of  persuasion  to  indoc 
Mr.  Jensen  to  join  the  expedition,  but  in  vain.  Mr.  Jensen  would  only  agree  tinder  tl 
unreasonable  condition  that  he  should  have  the  command  of  the  vessel  on  her  a 
r\val  in  Smith's  Sound.  The  first  evening  and  night  after  leaving  Tessuisak  we  mac 
but  little  progress  in  Melville  Bay,  as  thick  fog  compelled  us  to  advance  carefnll^j 
but  on  the  morning  of  the  second  day  Cape  York  was  sighted  and  the  appeanyioe  of  Ca] 
Dudley  Dirges  expected.  When  arrived  at  the  latitude  of  Cape  Dudley  Digges, 
was  found  impossible  to  land  and  comply  with  the  instructions  or  the  Secretary  of  tl 
Navy,  as  heavy  ice  intervened  between  the  vessel  and  the  shore.  Sunning  close  \ 
thecoast,  we  passed  Wolstenholm  Sound,  between  Wolstenholm  Island  and  Cape  Athc 
and  leaving  the  latter  on  the  starboard  quarter  we  ran  up  to  within  five  or  ten  mil 
of  Fitzclarence  Eock,  where  the  vessel  had  her  first  trial  of  working  ice,  in  pushii 
through  it  from  Fitzclarence  Eock  to  Cape  Parry,  at  the  latter,  where  she  entered  tl 
open  water  again  by  holding  more  to  the  westward.  Passing  Northumberland  Islai 
at  a  considerable  distance  west,  the  Polaris  without  difficulty  ran  up  to  within  a  fe 
miles  of  Cape  Alexander,  and  leaving  at  her  stem  in  succession  Port  Poulke  and  Ren 
selaer  Harbor,  the  winter-quarters  of  Dr.  Hayes  and  Dr.  Kane,  she  crossed  Smltli 
Sound  and  came  within  a  few  miles  of  Cape  Hawks,  where  she  encount^^d  ice,  but « 
rounded  it  by  steering  south  and  west ;  then  running  parallel  with  the  coast  until  v 
arrived  opposite  Cape  Frazer,  she  was  stopped,  and  Captain  Hall,  accompanied  by  M 
Tyson,  inspected  the  little  inlet  to  the  north  of  Cape  Frazer  for  its  qualification  i 
either  provision-depot  or  winter  harbor  ;  but  finding  it  shoal.  Captain  Hall  jibandoni 
all  ideas  of  establisning  his  winter-quarters  at  the  locality,  and  also  failed  to  establii 
a  depot.  Keeping  within  ten  or  fifteen  miles  of  the  coast,  we  ran  up  Kennedy  Cha 
uel,  winding  tnrough  more  or  less  ice,  until,  in  a  thick  fog,  an  ice-barrier  appeared 
stretch  across  the  channel.  After  several  fruitless  attempts,  an  opening  was  diseo 
ered,  which  led  us  to  within  two  miles  of  an  island  seen  on  our  sts^boai^  bow.  •  Pi^ 
or  six  hours  later  we  found  Kennedy  Channel  to  be  widening,  and  at  about  9  a.  i 
Captain  Hall  and  my  self  made  observations  for  longitude,  which,  computed  separateb 
determined  the  latter  to  be  64^  35'  west,  (if  my  memory  is  not  in  error.  )  *The  f« 
shutting  in,  the  vessel  was  stopped,  nntil  at  12  m.  all  persons  capable  of  making  o 
servations  for  latitude  agreed  our  latitude  to  be  81^  24^^  north. 

At  1  p.  m.  the  sky  and  hodzon  cleared,  the  vessel  started,  and  then  we  saw,  in  p\m 
of  Kane's  open  Polar  Sea,  a  long  stretch  of  coast-line  to  the  east  of  us,  which,  bare 
snow,  sweeped  in  a  shallow  curve  from  north  to  south  ;  the  west  side  of  the  chann 
was  also  in  sight,  the  general  character  of  the  land  being  torn  and  weathar-beati 
rocks,  with  monnds  of  loose  rocks  and  gratel  in  front  of  tnem.  Steaming  p&rallel  i 
the  east  side  of  the  channel,  we,  toward  evening,  entered  a  still  narrower  strait,  wbic 
received  the  name  of  Robeson  Channel,  called  so  by  Captain  Hall  after  the  Honorab 
Secretary  of  the  Navy.  On  we  proceeded  in  this  channel,  passed  a  deep  bay — afte 
wards  called  Newman's  Bay — until  hauled  up  a  second  time  by  an  ice-barrier,  whc 
Captain  Hall  ordered  the  vessel  to  bo  fastened  to  a  floe,  while  I  was  busy  compatio 
the  dead-reckoning  from  our  last  observation — 81^  24'  north,  64^  35'  west — to  the  preaei 
position  of  the  ship.  I  was  then  invited  to  Captain  Hall's  room,  and  telling  him  tl 
latitude,  82^  16'  north,  and  longitude,  which  I  cannot  recall,  found,  by  dead-reckonin 
also  temperature  of  atmosphere  and  surface-water,  pressure  of  atmosphere,  &c^  1 
filled  out  two  of  the  printed  forms  of  records  with  a  snort  extract  of  the  expedition 
history,  position  of  the  vessel,  data  of  weather  and  sea,  and  a  statement  ot  the  fa 
prospects  of  still  advancing  further  north.  One  of  tbese  records  Captain  Hall  inclose 
air-tight,  in  a  copper  cylinder,  previously  weighted  on  one  end  with  shot,  and  retain< 
the  second  copy.  Only  a  short  time  the  vessel  remained  fastened  to  the  floe,  when  s) 
was  directed  to  the  east  and  sonth,  until  we  arrived  at  the  eAst  ooast,  near  a  sma 
inlet.  Here  Captain  Hall  and  Mr.  Tyson  visited  the  inlet,  and  examined  it  as  to  i 
qualification  as  a  harbor,  but  found  a  strong  action  of  the  tide  and  ioe  working.  Tt 
vessel  then  steered  back  to  the  westward,  and  fastened  to  a  floe,  where  she  remainc 
all  ni^ht.  Early  next  morning  the  vessel  returned  to  the  above-mentioned  inlet 
Captain  Hall  and  Mr.  Tyson  re-examined  it ;  but  finding  their  opinion  of  the  preoei 
ing  day  corroborated^  Capt^^in  Hall  called  a  council  of  the  ship's  offiows  to  deck 
upon  the  further  course  of  the  vessel,  and  enjoined  me  to  record  th«  prooeedings  of  tt 
council.  During  this  council  all  the  officers,  with  the  exception  of  Captain  Baddioi 
ton,  expressed  the  same  opinion,  according  to  which  the  vessel  should  be  directed  nofl 
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and  west,  endeavoring;  to  find  a  lead  north,  and,  if  not  snocessfal,  to  make  the  west 
coast  and  a  harbor  thereon.  Captain  Bnddington^s  opinion  was  to  enter  the  above- 
mentioned  inlet,  afterwards  called  Repulse  Harbor  by  Captain  Hall,  and  establish  win- 
ter qnarters  ;  or,  if  not  disposed  to  do  so,  to  mn  sonth  to  what  afterwards  was  called 
the  Southern  Fjiord,  and  anclior  behind  the  island  at  its  entrance.  Captain  Hall  de- 
cided in  favor  of  the  majority,  and  the  vessel  slowly  worked  through  ice  on  a  course  a 
little  to  the  north  of  west,  but  instead  of  joining  lost  ground  in  latitude.  Finally,  foe  shut 
in,  she  was  fastened  to  a  floe,  and  soon  got  beset  by  heavy  ice.  In  this  condition  she  re- 
mained four  days,  during  which  time  she  continually  drifted  to  the  southwest.  While 
beset,  the  vessel  at  times  would  labor  under  such  heavy  pressure  that  Captaiu  Hall 
twice  thought  it  necessary  to  deposit  stores  and  provisions  on  the  floe.  On  the  evening 
of  the  fourth  day  of  drift  the  ice  spread,  and  the  Polaris  steamed  on  a  nearly  due  east 
course  to  the  shore  and  anchored  in  a  shallow  inlet,  which  received  the  name  Than)c 
God  Harbor,  called  so  by  Captain  Hall.  This  inlet  could  hardly  be  called  a  harbor,  and 
the  only  protection  against  the  grinding  iee  the  Polaris  found,  was  a  large  grounded 
iceberg,  to  which  Captain  Hall  gave  the  name  of  Providence  Iceberg.  Next  morning 
stores  and  provisions  were  land^,  and  the  determination  of  latitude  and  longitude  was 
commenced  by  Captain  Hall,  Mr.  Bryan,  and  myself. 

A  few  days  after  our  arrival  at  Thank  God  Harbor,  Captain  Hall  enjoined  me  to  at 
once  survey  it,  which  I  executed  by  surveying  from  the  southeast  cape  of  Robeson 
Channel,  called  Cape  Lupton  by  Captain  Hall,  to  the  northeast  cape  of  the  Southern 
Fjiord.  Thank  God  Hart>or  is  formed  by  low,  sandv  land,  which  evidently  is  an  allu- 
vion from  the  hills  to  the  northeast  of  it.  These  hills  vary  from  900  to  1,:MK)  feet  in 
height,  are  of  slate  formation  and  very  much  torn  and  weather-beaten,  but  bare  of 
snow  in  summer.  The  water  of  the  harbor  is  shallow — fourteen  or  fifteen  fathoms 
being  the  average  depth. 

On  our  arrival  at  Thank  God  Harbor  we  fonnd  It  thickly  populated  by  geese  and 
ducks,  but  they  were  missing  next  morning.  While  engaged  at  the  survey  of  Thank 
God  Harbor  I  met  with  two  accidents  whicn  nearly  terminated  my  earthly  existence. 

One  morning,  going  out  with  the  intention  of  stationing  myself  on  the  summit  of  the 
hill  north  of  the  vessel,  deeply  in  thought.  I  took  the  wrong  route  and  soon  found  my- 
self OQ  an  almost  perpendicular  portion  of  the  hill ;  endeavoring  to  climb  up  I  lost  my 
foot-hold,  and  was  precipitated  down  a  height  of  at  least  200  feet ;  a  heavy  stone  roll- 
ing down  behind  me  caught  my  co^t  and  stopped  my  involuntary  descent,  saving  me 
from  finally  bringing  up  against  a  rock.  At  another  time,  in  company  of  Mr.  Bryan  and 
Manch,  I  crossed  Polaris  Bay  to  its  south  coast  on  the  newly-formed  young  ice,  and 
when  returning  Mr.  Bryan  and  myself  in  succession  fell  through  a  crack,  and  were 
only  saved  from  bein^  drowned  by  rendering  assistance  to  each  other ;  and  from  freez- 
ing to  death,  by  keeping  on  a  sharp  pace  until  our  arrival  at  the  ship,  when  Mr.  Bryan, 
almost  entirely  used  up  and  insensible,  had  to  retire  to  bed  immediately.  Manch  had 
stayed  back,  and  when  finally  arrived  at  the  vessel  he  was  staggering,  out  of  his  senses, 
and  hardly  able  to  keep  himself  up. 

Soon  after,  Captain  Hall  sent  out  a  sledge  journey  under  command  of  Mr.  Chester 
and  accompanied  by  Dr.  Besscis ;  this  expedition  traveled  about  fifheen  miles  south, 
[ind  from  the  range  of  hills  on  the  south  coast  of  Polaris  Bay  saw  a  glacier  extending 
east  and  west  as  far  as  eye  could  reach  ;  th^y  also  found  an  elevated  plain  bearing  to 
the  northeast,  between  the  range  of  hills  northeast  of  Thank  God  HarlM)r,  and  those  at 
the  south  coast  of  Polaris  Bay,  and  shot  a  musk-ox.  Captain  Hall  now  prepared  for  a 
sledge  jonrney,  but  was  not  quite  ready  until  the  10th  of  October,  when  he  issued 
Drders  to  Captain  Bnddington  and  Mr.  Morton  in  reference  to  the  command  of  the  vessel 
and  provision  matters,  and  started  with  two  sledges,  accompanied  by  Mr.  Chester,  Joe 
liud  Hans,  with  the  intention  of  a  two  wceks^  absence.  The  object  of  this  journey  was 
to  reconnoiter  the  land  as  to  its  qualification  as  a  route  to  be  taken  in  spring,  and  to 
pet  acquainted  with  the  resources  of  the  country.  During  the  absence  of  Captain 
Hall,  the  observatory  was  erected  and  fitted  out ;  when  he  returned,  on  the  24th  of 
October,  1871,  we  were  ready  to  commence  all  observations  prescribed  by  the  in- 
structions of  the  National  Academy  of  Sciences. 

From  what  I  learned  afterward.  Captain  Hall  had  been  to  Newman^s  Bay  by  way  of 
the  elevated  plain  mentioned  above,  and  traveling  to  the  entrance  of  Newman^s  Bay, 
Eiscended  the  cape,  on  the  northeast,  and  deposited  a  record  at  the  summit  of  said  cape. 

Soon  after  Captain  Hall  had  set  foot  upon  the  vessel  he  was  taken  ill^  complaining- 
Df  the  stomach,  and  retired  to  bed ;  next  morning  his  left  side  was  fonnd  paralyzed,  and 
he  remained  in  this  state  for  some  days,  when  he  became  better,  left  his  bed,  walking 
about  in  the  cabin,  and  having  his  secretary,  Manch,  read  to  him  ;  he  then  had  a  relapse^ 
took  to  the  bed  again,  and  became  delirious,  in  which  state  he  remained  until  the  8th 
9f  November,  1871,  when  he  died.  The  remains  of  Captain  Hall  are  interred  at  about 
balf  a  mile  to  the  southeast  of  the  ship's  anchorage  ;  the  place  of  interment  was  marked 
by  a  flag,  the  solidity  of  the  frozen  ground  not  permitting  the  erection  of  a  board  until 
bbe  spring  following.  The  engraving  npon  the  ooard  gives  the  principal  achievements 
>f  the  expedition,  the  age  of  Captain  Hall,  and  date  of  his  death  and  burial.    During 
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the  sammer  of  1872, 1  incladed  CaptaiD  HalPs  grave  in  the  general  survey  of  Thank 
God  Harbor,  by  reference  to  three  points  previously  determined  by  the  theodolite  and 
chain. 

After  Captain  HalPs  death,  Captain  Baddington  assamed  oommaud  of  the  vessel, 
and  jointly  with  Dr.  Bessels  issned  a  proclamation,  wherein  they  stated  that  the  pro- 
visions made  by  the  Secretary  of  the  Navy,  in  case  of  Captain  Hall's  death,  should  be 
carried  out ;  that  Captain  Bnddington  would  have  the  command  of  the  vessel,  while 
Dr.  Bessels  was  to  direct  all  sledge  journeys  and  scientific  operations.  Arctic  night  had 
then  set  in,,  and  scientific  observations  at  winter-quart'Crs  had  commenced ;  the  vessel 
bad  been  housed  in  nnder  canvass  and  banked  in  with  snow.  During  the  entire  dark 
winter,  the  members  of  the  scientific  party  were  busily  engaged  in  carrying  out  the 
instructions  of  the  National  Academy  of  Sciences,  while  all  others  had  to  content  them- 
selves with  active  exercise  on  the  ice  and  the  reading  of  books  of  instruction  and  fiction. 
No  marked  incident  or  accident  occurred  during  the  four  and  a  half  months'  darkness, 
with  the  exception  of  one  soon  after  Captain  HalPs  death.  During  a  severe  northeast 
storm,  the  ice,  wherein  the  Polaris  had  bedded,  broke  up,  the  anchor-chain,  also  froaseu 
in,  was  carried  with  the  ice,  and  the  anchor  dragged  ;  it  therefore  was  found  necessary 
to  unshackle  the  chain,  and  the  Polaris  drifted  to  the  southwest,  bringing  up  against 
Providence  Iceberg,  to  which  she  waa  secured  by  ice-anchors.  The  northeast  storm, 
the*original  cause  of  this  accident,  lasted  three  days,  and  had  commenced  two  days 
before  the  vessel  broke  out ;  it  started  as  a  high  wind  during  my  watch  at  the  observa- 
tory, and  increased  to  a  tremendous  gale  dnriug  Dr.  BesseVs  watch. 

Waking  up  in, the  morning,  I  found  the  vessel  laboring  heavily,  and  fi-om  different 
sides  heard  fears  expressed  of  Dr.  Bessels's  safety.  I  therefore  got  a  fow  victuals  to 
take  with  me,  and  left  the  vessel ;  but  struck  by  the  gale,  I  found  it  impossible  to 
stand  up,  but  had  to  be  content  with  making  mv  advances  on  all-fours.  Dark  as  it 
was,  the  snow  drifting  so  as  to  enter  through  clothing  and  lodge  near  the  skin,  I  could 
not  see  but  one  yard  ahead  of  me ;  and  if,  by  inclining  my  shoulder  too  much  either  to 
left  or  right,  I  once  took  a  wrong  direction,  it  was  more  than  likely  that  I  never  would 
Hee  again  either  observatory  or  ship.  Steadily  I  advanced,  and  soon  had  the  satisfac- 
tion to  arrive  at  a  pole,  erected  in  line  with  the  observatory  and  ship,  close  to  the 
beach.  I  now  endeavored  to  crawl  up  the  ridge  to  the  observatory,  but  was  driven 
back  by  the  wind  a  number  of  times,  until  finally  I  succeeded  in  getting  under  the  lee 
of  the  provision-depot,  and  from  there  to  the  observatory.  I  found  Dr.  Bessels  shiv- 
ering with  the  cold,  ( — 26^,)  and  anxiously  waiting  for  an  opportuuity  to  return  to  the 
vessel.  He  had  made  several  attempts  to  return,  but  the  fearful  tempest  had  defeated 
his  physical  strength.  He  had  registered  the  meteorological  features  of  the  storm  until 
a  light  could  not  be  kept  bumiug  any  longer,  the  wind  blowing  at  tlie  rate  of  fifty- 
eight  miles  per  hour,  and  still  increasing. 

Soon  after  my  arrival  at  the  observatory  the  two  natives  entered,  having  followed 
me,  but  lost  their  route.  We  thbn  all  started  for  the  vessel  by  sliding  on  the  ice,  driven 
by  the  wind;  when  the  ship  loomed  up  we  were  within  a  few  yards  of  it;  all  arrived 
safely  at  the  Polaris  without  injury,  excepting  a  few  slight  frost-burns. 

Soon  after  the  northeast  gale's  abatement  a  southwest  storm  sprung  up,  which, 
by  driving  the  iceberg  inshore,  caused  a  heavy  pressure  on  the  vessel,  so  much  so 
that  Hans  and  family  sought  refuge  at  the  observatory.  During  the  eutire  winter  the 
vessel  had  a  list  to  starboard,  and  thereby  strained  her  stern  and  bows,  which  were 
found  to  be  in  a  leaky  condition  as  soon  as  the  ice  around  the  vessel  commenced  to 
melt. 

On  the  28th  of  February,  1872,  the  sun  made  his  re-appearance,  but  was  then  nearly 
2^  high  at  12  m.  I  never  before  saw  such  enthusiasm  and  rejoicing  over  a  sunrise  as 
on  that  occasion ;  and  I  especially  recall  the  carpenter,  who  during  the  winter  had 
shown  symptoms  of  insanity,  carrying  around  a  bottle  of  claret,  which  he  had  preserved 
during  the  entire  winter,  and  inviting  everybody  to  drink  with  him.  And,  indeed  the 
sun's  rise,  after  four  and  a  half  months'  absence,  was  a  matter  to  rejoice  in.  I  think 
everybody  had  felt  the  influence  of  the  absence  of  light  by  losing  appetite,  sleepless- 
ness, and  depressed  spirits. 

Dr.  Bessels  now  ofticially  communicated  with  Captain  Boddington,  making  the  fol- 
lowing propositions:  As  soon  as  daylight  is  sutfioient,  to  start  two  different  sledge  par- 
ties, one  north  and  the  other  south ;  the  southern  expedition  to  connect  our  survey 
with  Cape  Constitution,  and  to  consist  of  one  sled ;  the  northern  expedition  to  proceed 
on  the  strait  ice,  with  two  sleds,  and  to  make  land,  if  possible,  north  of  Polaris  Bay, 
and  to  proceed  from  there  either  along  shore  or  on  land  farther  north  ;  the  vessel,  as 
soon  as  broken  out,  to  oiake  her  way  in  the  same  direction,  and  come  to  the  relief  ot 
the  northern  expedition.  These  propositions  were  rejected  by  Captain  Bnddington  iu 
an  official  communication,  stating  that  as  soon  as  small  leads  occurred  he  would  start 
to  the  north  in  two  boats.  This  decided  the  question,  and  we  all  were  anxiously  wait- 
ing for  the  occurrence  of  those  leads. 

Early  in  spring  the  natives  and  Mr.  Chester  made  several  hunting-trips  ou  sledges 
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to  Newmau^B  Bay,  and  always  retarned,  sledges  loaded  np  with  meat,  leaving  the  great- 
est part  stored  at  Newman's  Bay. 

Dr.  Bessels,  Mr.  Bryan,  Joe,  and  Hansiraveled  south,  crossed  the  Sonthem  Fjiord, 
and  proceeding  from  there  about  forty  miles  farther  south,  Hans  recognized  Cape  Con- 
stitution at  some  distance  south.  A  wide  crack  in  the  ice  stopped  the  party  from  vis- 
iting the  point  itself;  while  in  the  Southern  Fjiord  to  some  distance  they  saw  no  head 
to  it,  and  treasured  a  great  number  of  important  fossils  at  the  island  in  the  entrance  of 
the  Qiord. 

About  this  time  I  undertook  a  journey  to  Newman's  Bay  for  surreying  purposes. 
Newman^s  Bay  is  about  forty  miles  deep,  and  from  seyen  to  twelve  miles  wide,  with 
hill-ranges  on  either  side  of  the  entrance  and  head.  In  the  middle  of  its  length  it  is 
bound  by  an  elevated  plain  on  the  west  side,  and  by  plains,  in  teroMjes,  on  the  east  side. 
On  these  terraces  I  traveled  to  about  latitude  SSP  09'  north,  longitude  57<^  west,  and 
surveyed  as  fkr  as  the  eye  could  reach.  I  was  stopped  by  want  of  provisions,  which  had 
beeu  provided  by  Captain  Bnddington. 

In  June  water  was  making  itfound  Cape  Lupton,  and  Mr.  Chester,  returning  from 
reconnoitering,  reported  in  tavor  of  the  dispatch  of  two  boats,  which  were  sledged  to 
Cape  Lupton,  and  placed  under  command,  respectively,  of  Bfr.  Chester  and  Captain 
Tyson.  Dr.  Bessels  accompanied  Mr.  Tyson,  and  I  accompanied  Mr.  Chester.  The 
morning  following  our  arrival  at  Cape  Lupton,  Mr.  Chester  took  to  the  water,  and  by 
rowing  and  driving  over  the  ice  the  boat  and  provisions,  we  succeeded  in  reaching  a 
point  on  the  coast  thtee  or  four  miles  north-northwest  of  Cape  Lupton.  Here  we 
pulled  the  boat  up  on  the  ice,  and  a  watch  was  set.  The  men  laid  down  in  a  tent, 
while  Mr.  Chester  and  myself  slept  about  five  yards  from  the  tent  and  boat. 

Early  iu  the  morning  next  day  we  were  roused  by  the  man  on  watch,  who  iirst 
reported  that  water  was  making  round  us,  and  then  that  an  iceberg,  propelled  by  a 
heavy  floe,  was  coming  npon  us ;  but  before  he  had  finished  his  report  the  ice  broke 
between  the  ice-hook  holding  the  boat,  and  the  boat  started  to  drift ;  the  man  on 
watch  leaped  the  crack,  and  returned  to  the  boat,  then  in  danger  of  capsizing  with  the 
ice  and  laboring  under  a  heavy  strain  from  the  rope  holding  it  to  the  ice-hook.  The 
rope  had  to  be  parted ;  the  boat  and  tent  drifted  ofi*  with  the  crew,  while  Mr.  Chester 
and  myself  remained  near  shore  on  the  remainder  of  the  OTiginal  piece  of  ice,  which 
soon  was  crushed  by  auother  and  heavier  piece  rising  to  a  vertical  position  and  fall- 
ing down  on  the  former;  we  narrowly  escaped  to  the  shore-ice.  A  similar  fate  awaited 
the  piece  with  the  boat  and  tent  on,  and  when  this  occurred  the  crew  was  just  in  time 
to  reach  the  shore-ice.  I  then  saw  that  the  boat,  although  crushed,  was  partly  held 
np  by  the  ice  underneath.  I  at  once  leaped  over  to  her,  having  asked  to  be  warned  of 
any^roU  or  motion  of  the  intervening  small  ice.  Most  of  the  crew  followed,  and  we 
succeeded  in  saving  part  of  our  clothing,  some  provisions,  and  nearly  all  instruments. 
Several  times  the  ice  started  to  roll,  and  some  of  us  came  very  near  being  crushed  by 
the  ice.  We  then  retarned  to  the  vessel,  and  on  passing  Cape  Lupton  found  Captain 
Tyson  had  not  started  yet. 

Mr.  Chester  procured  permission  from  Captain  Bnddington  to  make  a  second  attempt 
with  the  canvas  boat,  and  in  the  course  of  a  few  days  we  were  ready,  and  sledded  the 
boat  to  Cape  Lupton,  where  we  immediately  took  to  the  water,  pulled  a  few  miles,  but 
finally  were  compelled  to  haul  up  on  a  big  floe.  A  heavy  north  breeze  sprung  up ;  the 
pack-ice  closed  around  us  and  intervened  oetween  floe  and  shore.  Here  we  remained 
an  entire  niffht,  drifting  rapidly  south,  and  convinced  that,  if  the  ice  kept  closing  in 
on  us,  we  would  have  to  stay  on  the  floe  and  finally  fall  victims  of  starvation.  I 
endeavored  to  cheer  my  comrades,  but  without  avail.  Thinking  this  a  second  failure, 
their  spirits  were  depressed :  nevertheless,  we  laid  down  on  the  ice  and  slept  until 
morning,  when  the  ice  spreaa,  and  we  at  once  launched  the  boat  in  the  midst  of  this 
ice,  and  during  the  following  twelve  hours  made  our  way  to  Newman^s  Bay,  where  we 
found  Captain  Tyson,  having  pulled  up  his  boat  on  the  bay-ice.  As  no  further  pro- 
gress could  be  made,  heavy  pack  stretching  across  the  channel  from  Newman's  Ba^  to 
the  west  coast,  we  also  took  up  our  quarters  on  the  bay-ice,  and  remained  there  during 
the  following  six  weeks,  patiently  waiting  for  an  opening  to  the  north. 

Almost  every  day,  while  on  this  stationary  bay-ice,  I  w«nld  observe  that  with  the 
ebb  a  streak  of  w»t<^r  would  form  between  hay-ice  and  strait-ice,  extending  in  a  semi- 
circle from  Cape  Brevoort  to  Sumner  Headland.  We  have  to  be  thankful  for  many 
narrow  escapes  while  on  this  bay-ice.  I  will  only  mention  two  cases,  which  occurred 
at  almost  the  same  time  to  each  boat,  separat-ely.  At  midnight  of  some  day  in  the  first 
part  of  July,  the  heavy  strait-ice  closed  in  upon  the  bay-ice  with  such  a  heavy  pres- 
sure that  it  rose  vertically  alongside  of  us,  and  we  were  compelled  to  desert  skins, 
and  rapidly  remove  boat  and  stores,  while  most  of  us  had  no  time  to  protect  our  feet 
by  el 'her  stockings  or  boots.  During  the  same  night  a  part  of  the  bay-ice,  from  which 
Captain  Ty.  on  and  Iniat  had  removed  the  preceding  afternoon,  wascrnshed  to  splinters 
^•v  th^  •  rinding  Htrait-ice.  I  have  oft^^n  wondered  how  careless  the  adventurer  will 
become  when  once  used  to  dangers.  Similarly  to  the  inhabitant  of  a  large  city,  who  iu 
case  of  tire  will  not  think  of  his  own  safety  until  the  walls  of  his  residence  have 
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caught  the  flames,  the  arctic  traveler,  hearing  a  constant  orackmg  directly  undei 
himself,  will  not  stir  until  he  actually  sees  the  ice  breaking. 

During  my  stay  at  Newman's  Bay  I  crossed  the  bay-ice,  and,  ascending  the  northeast 
coast  of  the  bay,  traveled  on  the  east  shore  of  the  channel  until  I  reached  the  north- 
ern limit  of  Repulse  Harbor,  where  I  staid  four  hours,  in  order  to  determine  latitude 
and  longitude,  and  to  take  bearings  of  all  land  visible.  The  station  I  had  selected  was 
elevated  somewhat  above  1,700  feet,  and  the  horizon,  at  such  an  elevation,  forty-five 
miles  distant,  from  north  to  east-northeast  appeared  as  a  continuous  bright  line  oi 
dark  blue,  glittering  in  the  sunlight.  Although  seen  by  other  observers,  and  declared 
to  be  laud,  I  cannot  but  announce  this  bright  nne  to  be  a  sure  sign  of  an  open  sea.  No 
elevations  were  seen ;  and  if  there  is  any  Jand  to  the  north  and  east- northeast  oi 
Repulse  Harbor  it  cannot  but  be  at  a  considerable  distance  from  where  I  was  viewing 
the  surroundings.  The  space  between  this  bright  line  and  place  of  observation  was 
filled  with  smooth  cakes  of  ice,  with  serpentine  leads  of  water  between  them.  I  started 
homeward,  under  the  impression  that  any  strongly-built  steamer,  when  once  forced 
through  the  ice,  barring  the  narrowest  part  of  Robeson  Channel,  might  at  full  speed 
run  up  to  this  bright  line  and  there  find  open  water  for  further  progress.  I  had  some 
difficulty  in  finding  our  boat  among  the  hummocky  ice,  and  when  finally  arrived  I 
became  snow-blind  and  remained  so  for  several  days. 

The  question  may  arise,  why  I  did  not  proceed  farther  north  while  traveling  on 
shore.  In  answer,  I  have  to  state  that,  while  at  Newman's  Bay,  we  from  day  to  day 
expected  an  opportunity  to  start  north  by  boats,  and  therefore  I  did  not  want  to  stay 
away  from  the  boat  longer  than  twenty-rour  hours. 

In  the  first  part  of  July,  still  hoping  for^  success,  we  got  rather  low  in  provisions, 
and  two  of  our  crew  volnuteered  to  travel  over  laud  to  the  ship  and  return  to  us  with 
additional  provisions.  They  did  so;  and  soon  after  Hans,  with  a  note  from  Captain 
Bnddington,  appeared  at  our  encampment,  and  returned  to  the  ship  with  Dr.  Bessels. 
Captain  Baddiugton's  note  requested  our  presence  at  the  vessel,  and  ordered  Messrs. 
Chester  and  Tyson  to  return  to  the  ship  with  boats  and  crew.  In  answer,  Hans  took 
a  note  to  Captain  Buddington,  wherein  Mr.  Chester  stated  that  at  present  the  ice 
would  not  permit  a  return  of  the  boats.  A  few  days  later  our  two  men  returned  with 
provisions,  stating  that  the  vessel  had  broken  out  in  June,  was  very  leaky,  and  that 
Captain  Buddington  wanted  cmr  presence,  so  as  to  enable  him  to  pump  the  vessel  by 
hand.  They  also  related  that  Captain  Buddington  had  made  several  fruitless  attempts 
to  take  the  Polaris  up  to  Newman's  Bay  for  the  relief  of  the  boats,  and  that  the  vessel 
was  under  anchor  at  Thank  <xod  Harbor.  At  these  tidings  Captain  Tyson,  with  the 
assistance  of  the  two  boat's  companies,  excepting  Mr.  Chester,  who  staid  with  our  boat, 
dragged  his  boat  and  provisions  to  the  southwest  shore  of  the  .bay  and  secured  it  on 
low  hind,  surrounded  by  hills  and  the  mouth  of  a  deep  and  serpentine  ravine,  at 
this  season  a  torrent,  which  I  think  is  identical  with  the  river  mentioned  in  Captain 
Hall's  dispatch.  Captaiu  Tyson  and  his  boat's  crew  returned  to  the  vessel  overland, 
while  Mr.  Chester  and  company  staid,  waiting  for  an  opportunity  to  go  either  north 
or  south  in  the  boat. 

About  the  middle  of  July  a  heavy  southwest  gale  set  in,  and  if  we  had  not  departed 
from  our  encampment  before  the  high  wind  increased  to  a  gale  we  undoubtedly  would 
have  been  crushed.  Mr.  Chester,  with  the  boat  aud  crew,  at  once  started  for 
shore.  I  shall  never  forget  that  day;  I  thought  it  the  hardest  of  my  life 
uutil  later  on  our  ice-drift.  The  caovas-boat,  mounted  on  runners,  we  would  pull 
against  the  storm,  which  was  strong  enough  to  lift  boat  and  all,  and  in  spite  of  our 
exertions  to  the  contrary  would  carry  us  .backward  with  th^  boat.  We  tooK  the  boat 
apart,  so  as  to  offer  less  surface  to  the  wind ;  we  partly  unloaded  the  sleigh  by  depos- 
iting our  clothes-bags  and  some  provisions  on  tne  ice ;  but  before  we  succee^led  in 
reaching  shore  the  bay-ice  broke  up,  and  we  had  to  continue  our  work  over  drifting 
pieces  and  wide  cracks  of  water.  Finally  we  got  the  boat  close  to  shore,  and  all  hands 
returned  in  search  of  the  stores  deposited  on  the  ice.  By  partly  swimming  across  cracks 
we  succeeded  in  finding  the  deposit,  and  loadiug  ourselves  with  some  fifty  to  seventy- 
five  pounds  each,  returned  in  the  same  manner,  arriving  safely  on  shore,  while  the  boat 
remained  on  the  ice.  We  hardly  harl  set  foot  on  shore,  at  Captain  Tyson's  denot,  when 
the  gale  increased  still  more,  the  ice  left  shore  altogether,  and  a  removal  of  the  boat  to 
shore  was  impossible.  We  erected  the  tent  belonging  to  Captain  Tyson's  party,  but 
shortly  after  it  blew  down,  and  we  sought  shelter  in  the  boat  of  Captaiu  Tyson.  Even 
with  the  heavy  load  of  provisions,  clothing,  instruments,  and  six  men,  the  boat  would 
be  lifted  up  by  the  wina,  and  rolling  on  the  beach,  knocking  against  rooks,  so  as  to 
break  her  skin  in  several  places.  We  therefore  capsized  her,  and  putting  a  sail  over 
her  loaded  her  down  with  neavy  stones,  and  passed  the  night  without  protection 
against  the  fearful  gale.  Two  days  later  we  all  returned  overland  to  the  vessel,  with 
the  exception  of  one  man,  and  Mr.  Chester,  who  staid  with  the  intention  of  bringing 
the  canvas-boat  back  to  shore  as  soon  as  the  ice  would  return  to  the  beach.  When 
I  started  for  the  vessel  the  hills  were  bare  of  snow,  with  the  exception  of  small  ice- 
patches  in  the  shaded  corners  of  raviues  ;  but  when  about  half  way,  a  snow-storm  set 
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Qd  compelled  me  to  take  up  night  quarters  in  the  lee  of  a  small  rock.  Next  mom- 
it  cleared  up,  and  I  readily  found  my  way  to  the  Polaris.  The  vessel  was  fastened 
heavy  piece  of  ice ;  had,  during  my  absence,  narrowly  escaped  from  being  crushed 
^rovideDce  Iceberg  falling  iu ;  bad  been  aground  a  number  of  times,  pressed  up  by 
ice,  and  was  said  to  be  in  a  very  leaky  condition. 

iptain  Buddington  intended  to  direct  the  vessel  south  as  soon  as  a  lead  would  oiscur. 
I  took  place  on  the  12th  of  August ;  the  same  day  little  Francis  Polaris,  son  of  Hans 
stian,  was  born  on  board  the  vessel.  The  Polaris  steered  west,  working  through 
I  ice,  then  rounding  heavy  pack  to  the  north  she  entered  a  lead  which  permitted 
)o  keep  at  fall  speed  until  next  morning,  when  she  brought  up  against  a  oarrier  of 
D  Kennedy  Channel,  to  the  north  of  the  small  island  on  the  west  coast,  in  about 
ade  80^  40'  north.  Having  drifted  past  the  small  island,  we  from  10  p.  m.  August 
6  a.  m.  August  14  pressed  through  heavy  pack.  At  1^  m.  of  the  latter  day  we  again 
ed,  and  making  a  good  progress  at  full  speed  of  steam  we  passed  by  what  both  Mr. 
on  and  Hans  declared  to  be  Cape  Constitution,  in  about  latitude  80^  27^  Cape 
titution  exhibits  a  peculiar  form,  and  will  serve  as  a  landmark  not  easily  forgotten 
by  the  poorest  memory,  and  I  am  convinced  that  Mr.  Morton  and  Hans  are  per- 
f  sure  that  what  they  declared  to  be  Cape  Constitution,  really  is  the  place  named 
'  Dr.  Kane. 

midnight,  August  14-15,  fog  set  in  and  we  fastened  to  a  floe,  which  proved  a  bar 
ir  further  progress.  Until  August  26  we  drifted  with  the  same  floe,  more  or  less 
t,  then  steamed  a  short  distance  to  northwest  and  fastened  to  another  heavy  floe, 
d,  with  the  vessel,  drifted  south  until  October  9,  when  we  found  ourselves  opposite 
>  Bay,  about  ton  miles  from  shore.  Drifting  west  and  south,  we  entered  Smith 
b  and  soon  passed  bv  Cape  Alexander. 

k)ber  14  was  a  thick,  gloomy  day,  and  on  the  afternoon  of  October  15  a  heavy 
L  and  southeast  gale  set  in,  which  proved  disastrous  to  the  greatest  part  of  the 
At  about  5  p.  m.  it  was  reported  to  Captain  Buddington  that  the  ice  at  the 
sard-  was  setting  off;  all  of  us  at  once  went  on  deck,  found  matters  as  stated  by 
an  on  watch,  and  saw  two  icebergs,  which  evidently  had  caused  the  separation 
3  ice ;  large  floes  passed  by,  the  snip  laboring  under  heavy  pressure,  so  much  so 
nake  hiir  orack  and  tremble.  Captain  Buddiugton  gave  oiiiers  to  heave  out  on  the 
L  provisions,  clothing,  and  valuable  papers,  constantly  kept  in  readiness  on  deck. 
%t  time  the  vessel  was  raised  to  at  least  six  feet  from  her  water-mark, 
t  of  the  crew.  Captain  Tyson  in  charge,  went  out  on  the  ice  to  collect  the 
and  carry  them  to  a  stronger  part  of  the  floe.  Working  on  board,  hard  and 
r,  I  finally  left  the  vessel  on  the  stern-line,  intending  to  secure  a  bundle  of  books, 
.  bad  fallen  clos^  to  the  fleets  edge,  and  then  return  to  the  ship ;  but  while 
og  this  bundle  to  a  safe  place,  the  ice  broke  up,  the  stern-line  parted,  the  bow 
ir  slipped  off  the  ice-anchor,  and  the  vessel  drifted  off.  Command  to  pull  the 
over  to  the  remainder  of  the  flo6  was  given,  and  when  accomplished  every- 
>icked  up  whatever  he  could  lay  hands  on.  I  jumped  back  to  one  of  the  small 
,  endeavoring  to  find  the  box  containing  my  papers,  but  without  success,  and 
I  could  return  water  intervened  between  me  and  the  large  floe.  Seeing  the 
;lo8e  by,  two  others  and  myself  entered  the  same,  and  with  a  kiak-paddle  pro- 
tbe  scow  across  the  crack  to  the  boats.  Voices,  coming  from  other  small  ice 
,  ivere  heard,  and  the  scow  sent  to  the  relief  of  those  parties ;  but  having  shipped 
t  amount  of  water  the  scow  sunk  close  by  the  men  she  was  to  relieve,  her  crew 
rly  escaping  to  the  ice.  One  of  the  boats  finally  succeeded  in  collecting  all  hands 
Q  the  ice  upon  the  large  floe.  The  galq  still  continued,  snow  drifted  at  a  furious 
od  darkness  inclosed  us ;  the  floe  continued  breaking  up  at  the  edge,  and  a  con- 
removal  of  our  stores  was  found  necessary.  We  worked  hard  and  steady  until 
-when,  exhausted,  we  lay  down  on  the  ice,  amidst  the  drifting  snow  and  ex- 
^A)  the  fearful  tempest.  The  papers,  which  had  left  my  possession,  consisted  of 
lowing: 

•ivate  letters  and  documents. 

)Cord  of  meteorological  observations,  reduced  and  corrected. 
K>k  of  comparisons,  for  the  correction  and  verification  of  meteorological  instru- 
dLJid.  obbervatious. 

ible  of  relative  humidity  and  dew-point  for  indications  of  the  wet  bulb,  between 
— 50<=>. 

story  of  the  expedition,  in  journal  form. 

3teorological  journal,  containing  a  detailed  record  of  occasional  observations 
»rt  discussions  of  marked  meteorological  phenomena. 

tronomical  and  geodetical  observations,  including  surveys  of  all  land  discovered 
xected. 

nervations  on  majj^netic  declination  at  numerous  localities, 
nervations  on  honzontal  intensity  of  magnetism  at  Thank  God  Harbor  by  the- 
m  SLgn  e  tometer. 
otanical  collection  of  plants  between  latitude  81^  26'  and  82^  07'  N. 
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11.  Topographical  Diap  of  Thaak  Ood  Harbor  and  Polaris  Bay,  secured  in  a  tin 
cylinder. 

The  moming  following  our  disaster  we  found  onr  floe  wedged  in  between  an  iceberg 
and  Northumberland  Island  and  water  apparently  leading  to  the  island.  We  made  two 
attempts  to  reach  the  island,  but  in  both  cases  ice  intervened.  The  last  attempt  was 
made  after  we  had  seen  the  Polaris  rounding  Cape  Robeson,  directing  her  course  to 
Northumberland  Island,  and  finally  disappearing  behind  the  same,  without  coming  to 
our  relief.  At  this  second  and  last  attempt  we  even  had  to  abandon  one  of  the  boats 
at  the  opposite  edge  of  the  floe,  and  return  to  the  other  boat  and  provisions. 

While  on  her  way  firom  Cape  Robeson  to  Northumberland  Island  the  Polaris  once 
stopped,  perhaps  engaged  in  picking  up  provisions  and  the  papers  of  Mr.  Bryan  and 
those  belonging  to  me.  After  our  second  attempt  to  reach  shore  a  heavy  northeast 
gale  set  in,  and  next  morning  we  found  ourselves  in  the  middle  of  the  strait  and  on  a 
tonall  piece  of  ice  which  had  broken  off  tlie  large  floe.  With  the  large  floe  we  lost  the 
second  boat,  some  provisions  therein,  a  large  canvas  hut  erected  previous  to  our  sep- 
aration from  the  vessel,  and  six  bags  of  bread  stored  in  the*hut.  When  the  gale 
abated  au  inventory  of  the  stores  was  taken  and  found  as  follows :  several  bags  of 
clothing;  several  musk-ox  skins;  thirteen  cases  of  pemican;  fourteen  hams;  some 
canned  meat;  a  small  bag  of  chocolate ;  an  A  tent ;  instruments  and  a  chronometer. 

During  the  first  two  weeks  of  our  stay  on  the  ice,  while  drifting  between  Northnm- 
berland  and  Wolstenholm  Islands,  we  built  snow-huts  and  lived  on  seal-meat.  Seeing 
that  we  might  possibly  exist  during  the  entire  winter  even  without  fire  and  sufficient 
food,  I  ever  afterwards  nourished  the  hope  of  safely  arriving  at  some  port  of  Qreenland 
during  the  following  spring  or  summer. 

The  company  laboring  under  such  trying  circumstances  consisted  of  the  following : 

Captain  Tyson,  assistant  navigator,  &c.;  Fred.  Meyer,  meteorologist,  dto.;  John 
Heron,  stewanl ;  William  Jackson,  cook ;  £.  W.  C.  Kruger,  Fred.  Jamka,  William  Lin- 
deman,  Fred.  Anting,  Qnstavus  Linguist,  Peter  Johnson,  seamen ;  Joe  Eberby,  Hannah, 
his  wife,  Punny,  his  child,  Hans  Christian  and  his  wife,  Augustine,  Tobias,  Sucoi,  and 
Francis  Polaris,  his  children,  Esquimaux ;  in  all  nineteen  human  beings. 

On  October  23,  while  close  to  Wolstenholm  Island,  our  large  floe  was  sighted,  and  at 
once  all  hands,  accompanied  by  the  dogs,  went  over  to  the  same  on  the  youuff  ice.  In 
the  course  of  a  few  days  we  succeeded  in  bringing  across  to  our  encampment  the  second 
boat  and  provisions  therein — six  bags  of  bread,  canvas  and  wood  fortning  the  large 
hut. 

On  the  2dth  of  October  the  sun  departed  to  his  winter  rest,  leaving  us  to  the  mercy 
of  the  dark,  dreary  winter  night.  During  the  month  of  October  the  natives  succeeded 
in  shooting  three  seals.  On  November  1st  au  attempt  was  made  to  reach  shore  at  Dal- 
ryipple  Island,  but  we  only  succeeded  to  arrive,  with  boats,  provisions,  and  one  kiak, 
at  tne  large  floe,  while  on  October  2  we  diifted  out  oflf  Wolsteuholm  Sound,  and  on 
October  10  we  had  passed  the  Carey  Islands.  * 

We  settled  down  on  the  large  floe,  built  snow-huts,  and  lived  on  bread  and  pemican ; 
in  all  twelve  ounces  per  day,  which  was  warmed  with  a  quart  of  water  on  a  wood-fire — 
for  firing  material  we  cut  up  one  boat — was  issued  to  us  in  two  meals  ;  the  natives, 
whenever  the  weather  would  permit,  went  out  hunting.  During  the  month  of  November 
they  killed  five  seals.  Heavy  winds  prevailed,  and  we  often  were  entirely  blockaded 
with  banks  of  drifted  snow.  On  the  30th  of  November  we  sighted  land,  extending 
south  from  I^ncaster  Sound. 

The  month  of  December  was  mild,  and  we  drifted  so  rapidly  south  that  on  December 
21  we  had  light  sufficient  to  read  print  during  four  hours  of  midday,  and  on  DtHsember 
7  I  approximately  determined  latitude  and  longitude  by  \.  Cassiopeia  to  74°  04'  north, 
(>7<^  53^  west ;  several  bears  and  bear-trucks  were  seen,  two  white  foxes  and  one  seal 
killed;  but  in  general  we  lived  on  the  usual  allowance  of  twelve  ounces  of  bread  and 
pemican,  warmed  up.  In  order  to  enable  us  to  issue  our  provisions  by  weight,  I  pre- 
viously had  constructed  a  scale,  by  connecting  a  fine,  three-cornered  scale  Trule)  with 
a  lever  balance,  taken  from  a  broken  aneroid,  and  attaching  to  the  ends  of  the  scale  on 
cords  two  pasteboard  boxes  of  equal  weight ;  the  weights  I  formed  of  chamoitHskin  an<l 
shot,  taking  as  unit  the  weight  gf  the  meat  contained  in  a  one-pound  can,  and  succes- 
sively dividing  it  into  half-pounds,  four  ounces,  two  ouaces,  and  ounces. 

On  December  30  we  sighted  the  west  coast  at  a  considerable  distance.  Approximate 
latitudes  and  longitudes  were  determined  on  Jatiiiary  6  by  Polaris  and  ^v*  Civssiopoia 
to  72^  09'  north,  CU^  41'  west.  On  January  20,  by  the  same  stars,  to  70^  Oi'  north,  60- 
01'  west.  On  January  27,  by  the  same  stars  and  ithe  sun,  to  &^  32'  north,  60^  03'  west. 
On  the  19th  of  January  the  sun  was  seen  above  the  horizon  during  the  course  of  two 
hours,  and  very  likely  bad  been  out  the  day  previous,  but  obscure  to  our  sight  by  an 
iceberg  bearing  south. 

On  tne  5th  of  January  we  hsul  used  up  one  boat,  and  from  that  time  we  warmed  our 
meals  on  au  Esquimaux  lamp.  January  was  stormy  ami  cold  ;  during  this  month  we 
di-ifted  very  ntpidly,  and  shot  five  soals.  On  February  5  I  approximately  determined, 
by   the  sun,  our  latitude  to  be  Gf^^  50',  and  ou   February   19  Cape   Walsingham 
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id  neighboring  laud  was  in  sight ;  preparations  for  an  attempt  to  reach  laud  were 
lade,  hut  this  plan  finally  was  abandoned,  and  a  reduction  of  our  daily  ratiou  to  seven 
iinces  found  necessary,  so  that  our  provisions  might  hold  out  until  the  first  of  April, 
ebrnary  was  mild  but  very  stormy ;  during  this  month  we  drifted  rapidly ;  six  seals 
id  a  great  n u mber  of  dovek  ies  were  shot ;  unicorn,  bears,  and  bear-tracks  seen .  March 
as  stormy  and  changeable  in  temperature ;  during  this  month  a  grpat  number  of  seals, 
>me  dovekieS;  and  one  bear  were  shot,  and  a  number  of  unicorns  seen.  We  lived  in  a 
:<ate  of  continual  anxiety,  the  ice  around  us  broke  up,  our  floe  parted  into  small  pieces 
util  we  were  confined  to  a  space  of  about  twenty  yanls  in  diameter;  many  nights  we 
ftred  not  sleep,  fearing  the  ice  would  break  under  our  feet  and  we  would  find  our  grave 
1  the  Arctic  Sea. 

Finally,  on  the  31st  of  March,  our  encampment. became  wasted  out  to  such  an  extent 
lat,  on  the  1st  of  April,  we  took  the  water,  iu  the  boat,  endeavoring  to  penetrate  the 
[icki  where  we  expected  to  find  protection  against  sea  and  weather.  On  the  I2th  of 
[arch  we  were  in  latitude  64^  32'  north ;  on  the  13th  in  64°  19^  north ;  on  the  17th  in 
^  47'  north ;  on  the  32d  in  62°  56'  north,  and  on  the  3l8t  in  59°  41'  north ;  we  sighted 
0  land  during  this  month.  From  April  1  to  April  4,  inclusive,  we  at  times  had  leads 
f  water  to  south  and  southwest,  which  permitted  us  to  proceed  by  oar  and  sail  several 
tiles  each  day ;  but  April  5  to  20  we  staid  on  one  and  the  same  piece  of  ice,  surrounded 
y  pack,  and  laboring  under  heavy-sea  swell,  which  caused  us  much  anxiety.  Pre- 
uently  we  dared  not  sleep,  for  fear  the  ice  would  break  under  our  feet,  or  the  sea  wash 
9  off  the  ice.  Several  times  the  ice  broke  close  to  the  boat  and  tent,  and  once 
nder  the  tent,  while  all  of  us  were  inside  of  it  eating  breakfast.  At  another  time, 
'bile  half  of  us  watched  and  the  other  half  slept,  the  ice  broke  between  the  boat  and 
mt,  and  the  general  outcry  was  to  stay  with  the  boat  {  but  on  looking  around  I  found 
lyself  alone  with  the  boat,  all  others  having  staid  with  the  tent  and  provisions.  I 
^t  the  kiak  adrift;  but  it  drifted  in  a  direction  opposite  to  where  my  comrades  were, 
endeavored  to  push  the  boat,  which  was  heavily  loaded,  off  the  piece  of  ice ;  but  before  I 
icceeded  the  two  natives,  propelling  a  small  piece  of  ice  by  a  paddle,  approached  me.  I 
tirew  out  a  line,  and  pulled  them  up  to  me.  We,  all  three,  succeeded  in  getting  the 
oat  off,  but  I  had  the  misfortune  to  go  with  it  and  fall  in  the  water.  Only  a  short 
istance  from  where  we  had  started  the  boat  got  l)e8et  by  pack-ice ;  after  three  hours^ 
ard  work  we  succeeded  in  pulling  np  the  boat  on  a  piece  of  ice  half  of  her  size.  There 
'6  staid  all  night,  and  I,  being  wet  through,  was  never  before  so  near  freezing  to  death ; 
»st  my  breath  for  some  time,  nut  finally  restored  circulation  of  blood  by  a  rapid  motion 
Phauds  and  feet.  At  daylight  we  saw  our  comrades  and  tent  about  half  a  mile  off.  ( ^ap- 
lin  Tyson  and  some  of  the  crew  came  over  to  us  on  the  pack-ice,  and  working  all  together 
'e  dragged  the  boat  back  to  the  tent ;  the  kiak  was  found  a  short  distance  from  the 
mt  and  also  saved. 

In  the  night  from  the  19th  to  the  20th  of  April  we  were  washed  out  of  the  tent,  which 
'as  lost,  and  we  had  to  cling  tightly  to  the  boat  during  the  entire  night,  or  it  would 
ave  been  washed  off  the  ice,  which  actually  took  place,  m  carrying  boat  and  men  hang- 
ig  to  it  from  one  side  of  the  piece  to  the  other,  while  ice-blocks  three  feet  square  pelted 

f;ainst  the  boat  and  our  legs.  At  last  we  launched  the  boat  and  arrived  safely  on  a 
ain  but  smaller  piece  of  ice,  which  did  not  labor  much  under  the  heavy  sea.  On  this 
iece  the  pack-ice  again  closed  around  us,  and  on  April  22  our  provisions  consisted  of 
nly  ten  Discuits.  Starvation  was  before  the  door.  Then  Providence  directed  a  bear  to 
ar  encampment,  and,  while  all  others  hid  themselves,  Joe  and  Hans  from  behind  a 
umraock  shot  tne  bear.  We  then  crossed  over  the  pack-ice  to  the  place  where  the 
ear  breathed  his  last,  fastened  a  line  to  him  and  pulled  him  to  our  encampment.  From 
tiis  time  until  finally  relieved  by  the  Tigress  we  had  an  abundance  of  meat,  which  we 
enerally  ate  raw. 

From  April  25  to  April  30  we  had  more  or  less  opportunities  to  proceed  by  boat,  but 
rhen  on  the  ioe,  the  sea  washing  over  it,  we  were  compelled  to  sleep  in  turns  of  half 
ur  number. 

On  April  '28,  while  proceeditfg  in  the  water,  we  saw  a  steamer  crossing  our  course  at 
3me  disflince.  The  flag  was  immediately  hoisted,  but  at  dark  the  vessel  was  out  of 
ight.  Next  day  we  again  saw  a  steamer,  launched  the  boat  and  proceeded  by  oar 
ntil  we  arrived  at  a  barrier  of  heavy  pack,  when  we  pulled  up  on  a  cake  of  ice,  set 
ignals  for  the  steamer  and  fired  shots.  (Four  shots  fired  from  the  steamer  were  heard 
y  us,  and  taken  as  answer  to  our  signal-shots ;  but  herein  we  were  mistaken.  Toward 
vening  the  vessel  was  lost  out  of  sight.  The  morning  of  April  30  Vas  thick  and  foggy, 
aptaiii  Tyson,  myself,  the  steward,  cook,  and  natives  slept  in  turn  from  12  m*.  to  5  a. 
1.,  when  we  were  roused  by  the  watch  to  take  their  place ;  but  before  we  had  shaken 
ff  all  drowsiness  somebody  cried  out :  *'  Here  is  a  steamer  close  by.''  We  aU  cleared 
tie  boat  just  in  time  to  see  the  fog  throwing  his  dark  veil  over  the  vessel  so  patiently 
oped  for.  Then  Hans  had  the  admirable  idea  of  taking  to  the  kiak  and  apprising  the 
essel  of  our  presence.  The  flag  was  hoisted,  shots  fired,  and  all  hands  hailed  the  ves- 
3l  at  the  highest  pitch  of  their  voices.  I  am  unable  to  describe  the  sensation  of  relief 
rhen  I  saw  the  steamer  come,  to  our  encampment.  All  of  us  were  taken  on  board  the 
igress  and  treated  hospitably. 
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April  was  mild  but  more  or  less  stormy.  Daring  this  month  I  have  recorded  a  nam 
ber  of  approximate  determinations  ot  latitude :  On  April  4,  56°  AT  north  :  April  9 
55°  51'  north  ;  April  12,  55°  35'  north ;  April  13,  55°  23'  north  ;  April  14, 55°  13'  north 
April  15,  54°  58'  north;  Anril  17,  54^  27'  north  j  April  21,  53°  57'  north  ;  April  26,  53^ 
30'  north ;  April  28,  53°  04'  north.  The  Tigress,  a  sealing-steamer,  parsued  her  voyage 
during  the  next  ten  days.  She  then-  took  as  to  Bay  Roberts,  and  from  there  to  Sain 
John's.  At  Saint  John's  we  remained  two  weeks,  when  the  Frolic,  United  Statei 
man-of-war,  arrived,  and  returned  with  ns  to  Washington. 

II.— Scientific  operations  ok  the  kxpedition. 

1.— ASTRONOMICAL  AND  GEODETICAL  OBSERVATIONS. 

The  Bureau  of  Navigation  had  provided  the  expedition  with  six  chronometers,  three  si 
dereal  ones,  and  three  solar  mean  time.  A  daily  comparison,  made  at  six  hours  Green wicl 
mean  time,  showed  that  their  relative  differences  generally  kept  increa8ing,accordiug  U 
their  primary  rate.  AU  comparisons  with  their  first  and  second  differences  were  recorded 
in  a  book  which,  under  charge  of  Mr.  Bryan,  would  be  found  among  his  papers.  The 
chronometers  were  known  by  letters  as  "A,  B,  C,  D,  £,  and  Z,''  avd  Z  was  selected  ae 
standard ;  they  were  in  a  gimbal  box,  which  again  set  in  a  cushioned  box,  and  wen 
three  together  inclosed  in  two  wooden,  cushioned  boxes,  which,  fastened  to  the  cabin- 
floor,  set  around  the  mast,  but  detached  therefrom.  Observing  some  of  them  on  jonr 
neys  while  in  charge,  I  gained  some  valuable  experience.  When,  in  June,  1872,  while 
on  a  journey  to  the  north,  the  boat  was  crushed  in  the  ice,  I  succeeded  in  saving  chro' 
nometer  **D.'*  When  gotten  from  the  boat,  the  outside  box  was  completely  crushed 
and  still,  when  compared  with  a  hack-watch,  the  chronometer  had  kept  its  rate  remark- 
ably well.  '*  D,''  then,  was  ciurried  overland  to  the  vessel,  and  forgotten  to  be  locked  : 
a  comparison  at  its  arrival  showed  a  loss  of  nearly  thirty  minutes.  Taken  out  again  ic 
the  canvas-boat,  our  long  stay  on  the  bay-ice  of  Newman's  Bay  gave  me  an  opportunity 
to  ascertain  the  rate  of  ''D''  by  observations  on  the  prime  vertical.  In 'this  manner  J 
found  that  although  ^^D"  had  a  larger  daily  loss  on  the  ice  than  on  board,  this  dailj 
loss  would  remain  the  same  while  on  the  ice.  When  finally  compelled  to  return  tc 
shore  during  a  southwest  gale,  '*D''  was  left  on  a  piece  of  ice,  and  during  the  entire 
storm  exposed  to  the  action  of  the  waves,  so  that,  when  gotten  the  next  day,  the  chro- 
nometer was  found  reversed;  but  compared  with  a  hack- watch,  the  chrononietei 
showed  to  have  preserved  its  ice-rate. 

A. — Astronomical  observations  at  winter-quarters. 

Preliminary  observations,  with  sextant  and  artificial  horizon,  for  latitude  and  time 
were  made  on  shore  of  Thauk  God  Harbor  the  day  following  our  arrival  by  Captuir 
Hall,  Mr.  Bryan,  and  myself;  carefully  computed,  and  using  the  primary  rat«  of  oai 
chronometei-s,  the  position  was  foaad  to  be  81°  38'  north,  61°  44'  west — seconds  I  can- 
not recall. 

During  the  winter,  observations  for  latitude  were  made  upon  stars,  both  north  and 
south  of  the  zenith,  with  sextant  and  artificial  horizon,  whenever  the  weather  permitted 
to  do  so.  After  the  sun's  rise  in  spring  a  great  number  of  equal  altitudes  near  itc 
prime  vertical  and  of  meridian  altitudes,  both  upper  and  lower  culmination,  were 
taken  with  sextant  and  artificial  horizon,  as  also  with  the  theodolite.  A  great  nvmbei 
of  the  moon's  altitudes  were  taken  whenever  this  satellite  was  visible.  The  transil 
instrument  was  set  up  at  the  observatory  (see  pi.  I.  T.,)  on  a  stout  piece  of  plank,  whici 
rested  on  two  trestles,  their  legs  being  sunk  into  the  ground  and  frozen  tight,  and  pass 
ing  through  the  floor  without  touching  it.  All  constants  were  not  known,  but  easily 
found,  with  the  exception  of  the  division  value  of  the  level,  which  finally  was  deter- 
mined in  the  following  manner: 

I.  The  height  of  a  great  number  of  threads  of  the  screw,  acting  vertically  «pon  the 
rotation  axis,  was  measured,  and  thereby  the  height  of  one  thread  found. 

II.  The  length  of  the  level  measured. 

III.  The  inclination  of  the  level,  corresponding  to  the  height  of  one  thread,  found  by— 
Z  sin  X  =  h, 

I  =  length  of  level. 

h  =  height  of  one  thread  of  the  screw. 

x  =  angular  value  of  level  inclination  corresponding  to  h, 

IV.  Division  value  of  level  determined  by  finding  the  number  of  turns  of  the  screw 
corresponding  to  one  division  of  the  level. 

The  instrument,  once  set  up  in  close  approximation  to  the  meridian,  remained  station- 
ary, but  the  azimuth  correction  was  obm^rved  for  at  the  beginning  and  close  of  each  set 
of  observations  by  transits  of  stars  of  twelve  honrs'  difference  in  right  ascension,  one  cir 
cumpolar  and  one  equatorial.  A  great  number  of  level-readings  (reversals)  were  takeq 
before  and  after  each  set  of  observations  ;  but  frequently  the  difficulty  arose  that  the 
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le  could  not  be  made  sufficiently  small.  Transits  were  timed  by  sidereal  cbronom- 
*  A,"  which  constantly  remained  at  the  observatory,  fastened  in  a  box  to  the 
it-stand;  a  meridian  mark  was  not  established.  Moon  transits  were  observed  at . 
jcasions;  also  several  oocnltations  are  on  record.  A  great  number  of  lunar  dis- 
8,  especially  such  measured  from  the  sun,  were  taken .  The  index  error  of  a  sextant 
'ally  had  to  be  determined  before  and  after  each  set  of  Observations,  as  g[reat 
ilarities,  caused  by  change  of  temperature,  were  observed.  The  repeating  circle 
ised  at  times,  but  very  seldom. 

B. — Aatronomlcal  ohseiraUona  on  sea  and  in  ports  of  Greenland, 

ween  New  London  and  Saint  John's  a  ^eskt  number  of  sun's  altitudes  were 
ired  by  Captain  Hall  for  latitude  and  longitude.  At  Saint  John's  oue  of  the  chro- 
er-wat«hes  was  compared  with  a  chronometer  which  had  been  rated  shortly 
I,  and  this  comparison  recorded.  Between  Saint  John's  and  Fiskenaes  a  great 
srof  determinations  of  latitude  and  longitude  by  sun's  altitudes  were  made  by 
in  Hall  and  myself,  as  also  between  Fiskenaes  and  Holsteinborg.  At  Holstein- 
wo  sets  of  observations  for  longitude,  by  sextant  and  artificial  horizon,  were 
led  by  Captain  Hall  and  myseli;  All  four  sets  when  computed  resulted  in  one 
iie  same  longitude  within  one  second  of  arc.  Captain  Hall  also  obtained  an 
ation  for  the  latitnde  of  Holsteinborg.  Observations  for  latitudes  and  longi- 
betweon  Holsteinborg  and  Godhavn  are  recorded,  and  at  GU)dhavn  Captain  Hall 
ed  several  sets  for  both  latitnde  and  longitude.  At  Upernavik  observations 
Bxtant  and  artificial  horizon  were  made  by  Mr.  Bryan  and  myself.  Altitndes  on 
Bridian  and  about  four  houra  from  the  meridian  were  selected.  At  Tessiusak 
n  Hall,  Mr.  Brj'an,  and  myself  made  determinations  for  latitude  and  longitude, 
an  Tessiusak  and  Thank  God  Harbor  a  grcfit  number  of  sun's  altitudes,  for  the 
lination  of  latitudes  and  longitudes,  were  made.  The  last  observation  on  sea 
%de  for  latitude  bv  all  persons  capable,  and  for  longitude  by  Captain  Hall  and 
;  the  result  I  think  was  81°  24'  north,  64-3  35'  west.  Between  Thank  God  Har- 
i  Northumberland  Island  a  great  number  of  observations  on  latitnde  and  longi- 
rith  sextant  and  artificial  horizon,  were  made  by  Mr.  Bryan  and  myself.  Those 
yy  me  while  drifting  in  Smith  Sound  are  now  in  my  possession,  and,  together 
Mirings  of  headlands,  appended  in  Paper  I ;  they  generally  are  taken  on  the 
vertical,  so  th^  latitude  and  longitude  deduced  therefrom  refer  to  one  and  the 
Dsition.  In  Paper  I,  I  give  resulting  latitudes  and  longitudes,  having  applied 
nary  correction  and  rate  of  chronometer  "  Z  "  from  memory. 

-Astronomical  and  geodctical  ohsej-vationSj  fanning  a  series  of  systematic  surreys. 

k  God  Harbor  and  Polaris  Bay  were  snrveyed  by  me  in  September,  1871,  with 
xiolite  and  plane-table.  The  plane-table  wa«  constructed  under  my  su[)ervi8ion 
Shaman,  first  engineer,  in  the  following  manner  : 

drawing-board  was  mounted  upon  the  tripod,  sent  with  the  dip-circle,  by  a 
J  amp-screw. 

le  round  level  of  a  chemical  scale  was  detached  therefrom,  to  be  used  in  level- 
plane-table. 

.   round  compass  was  sunk  into  a  four-cornered  elongated  box,  so  that  a  line 
ing  N  and  S  of  the  graduated  arc  would  be  parallel  with  the  side  of  the  box. 
be  telescope  sent  for  observations  of  pendulum  transits  was  mounted  upon  a 
lie,  so  that  when  placed  upon  a  horizontal  plane  the  telescope-axis  would  be 
and  io  a  vertical  plane  with  one  edge  of  the  rule. 

.  the  commencement  of  operations  with  the  plane-table,  I  obtained  the  co-or- 
yf  three  marked  field-points  by  using  chain  and  theodolite.    All  points  are  re- 

the  position  "  Observatory."  I  then  entered  upon  the  plane-table  the  three 
entioned  above,  atid  point  "  Observatory,"  where  I  took  my  first  station.  The 
eled  and  brought  into  parallelism  with  the  field,  a  line  marked  **N"  and  par- 
ti the  connection  of  N  and  S  of  the  graduated  arc  of  the  compass-box  and  the 
of  the  needle,  was  drawn,  as  also  sight-lines  to  all  points  desirable  to  be  taken 
>  survey.  The  second  station  was  taken  three  or  four  miles  from  the  first,  the 
eled,  the  box-compass  applied  to  Hue  marked  "  N,"  and  the  table  brought  into 
late  parallelism  with  the  field.  Then  cutting  in  backward,  a  small  triangle 
1  obtained  in  place  of  the  correct  station-point.  This  station-point  had  to  be 
the  right  or  to  the  left  of  all  sight-lines  forming  the  triangle,  and  its  distances 
vG  aight-lines  hail  to  be  in  proportion  with  its  distances  from  the  field-points 

in  forming' the  triangle,  therefore  a  simple  geometrical  construcrion  would 
1©  correct  stution-point,  when  the  table  could  be  bronght  accurately  into  par- 
KTitb  the  field  ;  sight-lines  to  all  points,  taken  in  at  the  first  station,  woiUd  be 
c 

%'erifi cation  of  this  plane-table  survey,  I  determined  a  point  "D"  twelve 
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miles  from  obsenratory,  with  tbe  theodolite  and  chain,  and  found  a  sensible  agreement 
of  its  determination  by  theodolite  with  that  by  the  plane-table. 

As  soon  as  the  survey  of  Thank  God  Harbor  and  Polaris  Bay  was  completed,  I  drew 
an  elaborate  topographical  map  of  the  same  before  the  disappearance  of  the  sun. 

During  the  spring  and  summer  of  1872, 1  made  surveys  of  the  east  side  of  the  chan- 
nel from  latitude  8(P  27'  north  to  62^  2V  north  ;  of  the  west  side  of  the  channel  from 
latitude  80^  15'  north  to  about  84°  north ;  of  the  interior,  between  Newman's  Bay  and 
Polaris  Bay,  of  Newman's  Bay,  and  to  some  extent  of  the  interior  northeast  of  New- 
man's Bay.  All  these  surveys  were  executed  by  taking  up  a  great  number  of  stations 
at  Polaris  Bay,  Newman's  Bay,  and  intermediate  points,  determining  their  latitude, 
longitude,  and  magnetic  declination  by  theodolite,  and  taking  magnetic  bearings  to  all 
points  desirable  to  be  taken  in  by  tbe  survey.  In  this  manner  between  300  and  400 
points  were  determined  and  known  by  numbers.  Sketches  of  coast-lines  and  hill- 
ranges,  to  8er\'e  as  a  basis  for  the  detail  of  a  topographical  map,  were  also  made. 
When,  while  going  north,  our  boat  was  crushed  in  tne  ice,  I  lost  the  theodolite,  and 
ever  afterwards  I  took  the  bearings  with  a  large  azimuth  circle,  taken  off  a  large  pris- 
matic compass.  This  azimuth  circle,  supplied  with  a  vernier  and  sight- vanes,  I 
mounted  upon  a  tripod,  and  leveled  it  with  around  level.  Determinations  of  latitudes 
and  longitudes  had  to  be  made  with  sextant  and  artificial  horizon :  for  determination 
of  magnetic  declination,  a  prismatic  compass  was  employed.  In  July,  1872, 1  visited 
the  north  side  of  Repulse  Harbor,  made  observations  for  latitude  and  longitude  with 
pockct'-sextant,  using  sea-horizon,  and  measuring  the  elevation  by  aneroid.  I  then 
saw  the  west  side  of  the  channel  bending  to  the  south  of  west  in  about  latitude  84^ 
north,  and  the  ea«t  side  of  the  channel  to  tbe  south  of  east  in  about  latitude  Q2P  21'. 

Repulse  Harbor's  latitude  is  about  82°  09'  north ;  its  longitude  between  bS^  and  59^ 
west.  The  Southern  Fjiord  was  to  some  extent  surveyed  by  Mr.  Bryan  in  the  spring 
of  1872 ;  its  head  has  not  been  seen ;  and,  when  passing  its  entrance  in  the  fall  of 
1872,  on  our  route  home,  I  was  impressed  that  the  Southern  Fjiord  was  a  channel  in 
reality,  and  perjj^aps  connected  with  "Emperor  Joseph's  Fjiord"  of  the  German  expe- 
dition. "Lady  Franklin's  Bay''  also  appears  to  be  tne  junction  of  two  channels  sepa- 
ra^d  by  an  island.  While  on  our  hopie  route  Cape  Constitution  was  recognized  by 
Mr.  Morton  and  Hans.  Observations  made  in  its  vicinity  proved  its  latitude  to  be 
about  80^  27'  north.  While  drifting  through  Smith's  Sound,  a  great  nnmber  of  astro- 
nomical observations,  in  connection  with  bearings  to  headlands,  were  made  by  Mr. 
Bryan  and  myself;  those  made  by  me  are  now  in  my  possession,  and  appended  in  Paper 
I.  On  our  voyage  north,  as  well  as  our  voyage  south,  it  generally  was  felt  that  the 
west  side  of  the  channel,  as  laid  down  in  Dr.  Hayes's  map,  needed  considerable  alter- 
ation ;  not  in  the  detail  of  the  map,  but  in  latitudes,  longitudes,  and  general  direction 
of  coast  line.  Kennedy  Channel  at  parts  is  verv  narrow,  especially  in  the  vicinity  of 
Cape  Constitution,  where  its  width  hardly  exceeas  from  fifteen  to  twenty  miles.  Carl 
Ritter  Bay,  on  Dr.  Hayes's  map,  the  northern  extremity  of  Kennedy  Channel,  really  is 
the  southern  extremity ;  the  two  sides  of  Kennedy  Channel  consist  of  land,  which  is 
mapped  neither  by  Dr.  Kane  nor  Dr.  Hayes ;  the  direction  of  "  Humboldt  Glacier," 
very  likely,  is  not  north  and  south,  but  northeast  and  southwest,  &.c.  ly  plan  (II.)  I 
append  a  diagram  of  Smith's  Sound,  Kennedy  Channel,  Polaris  Bay,  Robeson  Channel, 
and  of  the  west  coast  to  abont  latitude  84^.  All  records  of  astronomical  and  geodetical 
observations  would  be  found  partly  among  Mr.  Bryan's  and  partly  among  my  own 

gapers.    During  the  winter  of  1871  to  1872, 1  constructed  the  ship's  track  Ixitween 
ew  London,  latitude  82°  16',  and  Thank  God  Harbor.    The  Polaris  before  she  started 
had  not  been  swung  and  her  compass  deviation  therefore  was  unknown. 

As  from  St.  John^  to  latitude  82<^  16'  our  mean  course  waa  northj  I  approximately 
determined  the  deviation  by  merely  computing  the  position  in  which  the  log,  without 
the  use  of  any  deviation,  would  locate  Fiskenaes  at:  the  angular  value  of  distance, 
"  computed  position  and  real  position  of  Fiskenaes,''  with  radius  equal  to  distance. 
**  St.  John's  and  Fiskenaes"  furnished  tl^e  deviation  which  in  proceeding  north  I 
varied  proportionally  to  the  tangent  of  the  magnetic  inclination.  The  limits  of  sea- 
currents  I  could  very  well  determine  by  the  change  of  surface  sea-temperature,  and  by 
the  combination  of  all  meteorological  instruments  motion.-  It  is  very  interesting  that 
the  stat«  of  atmosphere  over  the  Labrador  current,  between  Newfoundland  and  St. 
John's,  as  indicated  by  the  combination  of  all  meteorological  instruments,  is  so  mbrked 
and  peculiar  that  I  afterwards  was  enabled,  without  using  the  sea-thermometer,  to 
exactly  know  when  we  entered  the  Labrador  current  between  St.  John's  and  Green- 
land, when  we  arrived  at  ita  center  line,  and  when  at  its  northern  limit.  In  a  similar 
manner  I  had  all  other  currenta  indicated,  compass  deviation  and  limits  of  currents  de- 
termined ;  the  velocity  of  currents  was  found  by  dead-reckoning;  astronomical  obser- 
vations made  at  latitude  81°  24'  north ;  longitude  64°  35'  west,  and  Thank  God  Har- 
bq^  served  as  verification. 

2.— MAONBTIC  OBSERVATIONS. 

A.— Differential  observations,  for  the  determination  of  diurnal  variation  of  magnetic 
declination,  were  made  at  the  observatory  of  Thank  God  Harbor.    The  theodolite  mag- 


Digitized 


by  Google 


CHIEF   SIGNAL-OBTICER.  1013 

netometer  was  used  therefore  ia  the  snow-but  "M/*  (pi.  I,)  upon  a  stout  wooden 
stand,  which  was  solidly  frozen  into  the  ground ;  a  thermometer  was  suspended  from 
the  stand.  When  first  the  instrument  was  set  up,  and  the  line  of  detorsion  brought  in 
coincidence  with  the  magnetic  meridian,  it  remained  undisturbed  during  the  course  of 
four  or  five  months,  when  hourly  readings  were  taken  by  Dr.  Besseis,  Mr.  Bryan,  and 
myself,  besides  readings,  at  five  minutes  interval,  on  term  days,  prescribed  by  "  Ridell, 
&c."  During  these  observations  the  collimator  ma^j^et  was  suspended  in  a  stirrup, 
-constructed  by  Mr.  Shuman,  the  original  stirrup  having  been  lost  when  the  gale  of 
November  22  blew  down  the  snow-hut;  only  a  single  fiber  was  used  during  these  ex- 
periments. The  disturbances  were  large  and  frequent ;  and  therefore  the  record  of 
<difi^erential  observations  consists  of  scale  readings,  azimuth-circle  readings,  and  ther- 
mometric  readings,  and  is' kex>t  in  one  book,  which  will  bo  found  among  Mr.  Bryan's 
papers. 

B. — Observations  on  absolute  magnetic  declination  were  made  by  Captain  Hall  at 
Oodhavn  and  Thank  God  Harbor  by  prismatic  compass,  sextant,  and  artificial  horizon. 
Captain  Hall  also  recorded  a  great  number  of  the  sun*s  bearings  with  the  course  of  the 
vessel  while  between  Tessiusak  and  Thank  God  Harbor.  Mr.  Bryan  made  determina- 
tions of  absolute  declination  at  Thank  God  Harbor  by  theodolite  magnetometer,  and 
small  theodolite,  and,  while  drifting  in  Smith's  Sound,  by  prismatic  compassf sextant, 
a,nd  art^ficial  horizon.  His  determination  at  winter-quarters  with  the  theodolite  mag- 
netometer was  made  by  reference  to  two  very  marked  field-points,  to  which  he  had 
measured  a  great  number  of  solar  beariugs.  I  made  determinations  of  absolute  decli- 
nation by  either  small  theodolite  or  prismatic  compass,  sextant,  and  artificial  horizon, 
at  Thank  God  Harbor,  Polaris,  and  Newman's  Bay,  as  alsb  at  a  great  number  of  inter- 
mediate points.  While  drifting  in  Smith's  Sound  I  determined  the  declination  at  all 
times  when  recording  magnetic  bearing  of  marked  headlands.  Captain  Hall's  observa- 
tions on  magnetic  declination  are  among  his  papers,  and  undoubtedly  on  board  the  Po- 
laris. Mr.  Bryan's  determinations  were  in  his  box  thrown  on  the  ice,  and  are  probably 
novr  on  board  the  Polaris.  Determinations  made  by  me  were  in  my  box,  and  mfiy  also 
be  found  on  board  the  vessel.  The  observations .ma<le  while  drifting  in  Smith's  pound 
are  now  in  my  possession,  and  will  be  found  appended  in  Paper  I.  Declination  at 
Thank  God  Harbor  was  about  96°  west.  Mr.  Charles  A.  Schott,  before  the  expedition 
started,  prepared  a  map  exhibiting  the  isogonic  lines  in  the  vicinity  of  the  north  pole, 
and  I  cannot  but  state  that  Mr.  Scbott's  isogenic  lines  almost  entirely  coincided  with 
those  based  upon  our  observations. 

C. — Observations  on  relative  magnetic  intensity  were  made  repeatedly  at  Thank  God 
Harbor  by  Mr.  Bryan,  and  will  be  found  among  his  papers. 

Observations  on  absolute,  magnetic,  horizontal  intensity  were  made  by  me  in  the 
spring  of  1872,  at  Thank  God  Harbor,  and  consist  of— 

Several  sets  observations  on  the  zero  divisions  of  collimator  magnet  and  week  mag- 
net. 

Several  sets  of  vibrations  with  and  without  ring-weight. 

Of  the  exact  weight  of  the  ring,  found  with  a  very  sensitive  chemical  scale,  and  its 
dimensions. 

Several  sets  of  deflections  at  two  distances. 

A  determination  of  the  scale  value  of  the  collimator  magnet. 

All  set*  of  vibrations  are  accompanied  by  observations  on  the  co-eflBcient  of  torsion. 
These  observations  extend  over  the  period  of  about  eight  days  or  longer,  and  their 
record  will  be  found  among  my  papers.  During  these  observations  the  magnet,  then 
in  the  original  stirrup,  which  hard  been  recovered  in  spring,  was  suspended  on  three 
fibers. 

D. — Observations  on  magnetic  inclination  were  made  by  Mr.  Bryan  with  the  dip-circle 
at  Tessiusak,  Thank  God  Harbor,  and  Southern  Fjiord.  At  Thank  God  Harbor  the  in- 
-elination  was  determined  very  frequently,  and  all  observations  were  recorded  by  Mr. 
Bryan,  among  whose  papers  they  will  be  found. 

3.— OB8KRVATIONS  ON  THE  FORCE  OF  GRAVITY. 

During  our  stay  at  winter-quarters  the  pendulum  waa  swung  on  the  same 
knife-edges  as  previously  at  Cambridge  ana  Port  Foulke.  Transits  of  the  lower 
knife-edge  over  the  vertical  hair  of  a  telescope,  set  at  a  distance  of  about  twelve  feet 
in  coincidence  with  the  zero  of  the  graduated  arc,  were  observed  by  Mr.  Bryan  and 
myself,  relieving  each  other,  while  Dr.  Besseis  timed  the  signals  given  by  the  obseryers 
of  the  transits.  The  azimuth  of  the  plane  of  vibration  was  nearly  north  and  south ; 
the  box  of  the  pendulum  apparatus,  placed  at  P  (pL  I,)  rested  upon  heavy  planks, 
which  were  frozen  into  the  ground ;  it  was  carefully  detached  from  the  floor  and  wall 
•of  the  observatory,  and  supported  by  three  steel  braces,  one  in  the  back  and  one  on 
each  side.  The  plane  6upportin|^  the  knite-edge  was  kept  carefully  leveled ;  the  semi- 
4i.rcs»  counted  from  the  middle  either  way,  frequently  recorded,  as  also  the  readings  of 
two  thermometers,  placed  respectively  at  heighta  of  the  lower  and  upper  knife-edges. 
Times  of  transits  were  marked  by  sidereal  chronometer  "A,"  whose  rate  was  observed 
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for,  before  and  «fter  these  pendulum  experiments,  by  Mr.  Bryan.  All  four  faces  wer 
swung  in  strict  compliance  with  the  manuscript  instructions  prepared  by  Mr.  Charle 
A.  Schott.    The  readings  of  barometer  are  furnished  by  the  meteorological  record. 

The  record  of  our  pendulum  observations  when  completed  was  placed  in  the  hand 
of  Dr.  Bessels,  and  undoubtedly  is  now  on  board  of  the  Polaris  ;  the  pendulum  itsel 
will  also  be  found  at  the  vessel. 

4.— OnSERVATIONS  OX  OCEAX  PHYSICS. 

A. — Observation  on  depth. 

Sojuuliuors  were  ma<le  in  latitude  81^  24'  north,  longitude  64^  35'  west,  and  at  a  grea 
numbor  of  positions  in  Smith's  Sound.  The  record  of  two  souddings  in  Smith's  Soun< 
18  now  in  my  possesHion,  au<l,  together  with  bearings  of  the  positions  to  known  head 
laudri,  appended  in  Paper  I.  The  record  of  all  other  soundings  is  among  Dr.  Bessels' 
papers. 

B. — Examination  of  aea-hottom^  procured  by  either  dredges  or  soundings. 

Dredges  were  made  at  St.  John's,  and  snrface-dredgos  on  the  greatest  part  of  oui 
route  between  Tessiusak  and  Thank  God  Harbor. 

Sea-bottom  was  taken  up  with  each  sounding.  All  dredges  and  portions  of  se 
bottom  were  examined  by  Dr.  Bessels ;  the  results  of  these  examinations  are  recorde4 
among  liis  papers.  \ 

C—  Observations  on  sea-lemperaiare. 

Surface  sea-temperaturo  was  observed  by  Dr.  Bessels  and  myself  between  New  Lon 
don,  latitude  8'^  16'  north,  and  Thank  God  Harbor,  as  also,  while  returning,  betw^ei 
Thank  God  Harbor  and  Northumberland  Island,  at  most  times  hourly,  but  sometime 
every  three  hours.  They  are  very  interesting  and  instructive  in  defining  currents 
Sea-temperatures  at  the  bottom  and  intermediate  points  were  recorded  whenever  ai 
opportunity  was  offered  to  observe  them. 

The  Miller-Casella's  deep-sea  thermometer  proved  useless  when  exposed  to  the  colde 
waters  and  climate,  the  transparent  liquid  contracting  disproportionately.  All  observa 
tions  on  sea- temperature  aro  recorded,  together  with  the  systematic  meteorological  oh 
servations,  and  are  among  my  papers ;  Dr.  Bessels  has  an  extract  of  sea-temperatur 
observations. 

D. — Observations  on  the  density  of  sea- water  simultaneous  with  observations  on  sea 
temperature  by  hydrometrical  measurements  wore  made  by  Dr.  Bessels  and  mvsell 
Dr.  Bessels  also  had  a  number  of  sealed  bottles  tilled  with  sea-water  of  different  local 
ities  and  intended  for  chemical  analysis. 

E. — Observations  on  cmrents. 

As  I  have  stated  above,  the  observations  on  currents  were  not  directly  made,  bu 
indirectly,  by  observations  of  sea-temperature  and  meteorological  observations ;  th 
velocity  of  currents  could  be  deduced  from  the  log.  Along  the  coast  of  Greenland,  a 
the  season  of  July  and  August,  observations  on  sea-temperature  ^ve  very  interestiU] 
indications.  The  sea-thermometer  gives  proof  of  a  continual  variation  of  surface  sea 
temperature,  nearly  equidistant  from  the  temperature  of  maximum  density  of  salt 
water.  Per  example :  at  one  locality  we  find  the  temperature  -f  43° ;  not  far  from  i 
we  find  it  -f35° ;  this  shows  that  surface  and  under  currents  are  iutermingllng,  causes 
by  their  almost  equal  specific  gravity. 

Crossing  Smithes  Sound,  and  getting  within  the  vicinity  of  the  west  coast,  we  me 
a  cold  current,  directed  to  the  southwest,  which,  higher  up  in  Kennedy  Channe] 
Polaris  Bay,  and  Robeson  Channel,  was  noticed  to  take  -up  the  entire  width  of  th 
straits.  The  direction  of  this  current  was  beautifully  illustrated  by  a  line  of  iceberg; 
seen  in  Smith's  Sound,  bearing  northeast  and  southwest.  The  velocity  of  the  cnrren 
I  computed  from  the  log,  making  use  of  our  observations  of  latitude  81°  24'  nortl 
64°  35'  west,  and  fdund  it  to  be  nine  miles  per  day.  This  was  afterwards  verified  b 
the  computed  distance  between  the  position  the  vessel  got  beset  in  and  the  positioi 
sl^e  broke  out  at,  giving  thirty-six  miles  for  a  four  day's  drift.  The  position  she  go 
beset  in  depended  upon  the  observations  of  latitude  81°  24'  north,  longitude  64°  3£ 
west,  and  the  log;  the  position  she  broke  out  at  depended  upon  Thank  God  Harbo 
and  the  log. 

F. — Tidal  observations  were  made  at  Thank  God  Harlwr  by  some  of  the  seame 
with  a  tide-guage,  constructed  on  Dr.  Hayes's  plan.  These  observations  extend  over  th 
entire  winter,  m>m  September,  1871,  to  June,  1872,  are  made  at  times  every  ten  minutei 
or  half-hourly,  or  hourly,  and  their  record  is  among  Dr.  Bessels's  papers. 

The  rise  and  fall- of  the  tide  is  small  j  the  age  of  the  tide  nearly  twenty-four  honn 
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5. — METEOROLOGICAL  OBSERVATIONS. 

A. — Observations  on  atmospheric  pressure, 

►uring  the  voyage  from  New  London  to  Thank  God  Harbor,  observations  were  made 
ry  three  hours  with  a  marine  barometer  and  an  aneroid ;  both  instrnmeuts  were 
t  compared  with  Green's  standard  barometer,  No.  739  (7) ;  the  indications  of  the 
)meter  were  very  marked  over  every  branch  of  a  cold  current,  as  also  their  gradual 
'ease  and  decrease  in  approaching  or  distancing  the  parallel  of  maximum  pressure, 
instraraents  were  kept  in  a  shelter,  fastened  to  the  port  side  of  the  wheel-house, 
their  indications  corrected  for  temperature,  elevation,  and  instrumental  error.  At 
ter-qnarters  observations  on  atmospheric  pressure  were  made  hourly  at  the  observ- 
y  with  Green's  standard  barometer,  No.  739  (f ),  and  were  corrected  for  tempera- 
,  elevation,  and  instrumental  error.  The  elevation  above  the  mean  level  of  the  sea 
termined  in  the  fall,  and  again  in  the  spring,  by  the  theodolite,  and  I  constructed, 
iaplace's  formula,  a  table  giving  the  correction  for  said  elevation  at  temperatures 

I  -}-50^  to  — 5(P.  All  the  barometers  in  the  possession  of  the  expedition  I  kept  care- 
'  compared;  it  frequently  was  found  necessary  to  clean  the  mercury  of  No.  739  (?) ; 

II  snch  occasions  comparisons  were  made  before  and  after  its  cleaning. 

le  motion  of  the  barometer-column  was  very  marked,  with  northeast  and  south- 
winds,  being  very  fluctuating  and  generally  high,  but  falling  with  a  northeast 
1,  and  very  low,  but  rising  with  a  aonthwest  wind.  These  indications  are  very  sig- 
int,  and  varying  according  to  season.  In  the  fall,  when  an  immense  quantity  of 
ture  is  precipitated'from  the  higher  regions  in  form  of  fogs,  frost,  smokes,  snow,  and 
ation  of  fresh-water  ice  on  the  sea,  the  barometer  is  very  low  ;  the  same  in  spring, 
I  active  evaporation  of  snow,  ice,  and  water  is  going  on.  Between  Thank  God 
•or  and  Northumberland  Islftnd  hourly  observations  were  made  and  corrected.  A 
jer  of  measurements  of  elevations  by  aneroid  I  made  at  an*\  between  Polaris  and 
nan's  Bay.  Before  I  left  Washington  I  compared  Green's  No.  739  (f)  with  the  bu- 
staudard  and  Naval  Observatory  barometer. 

-Observations  on  temperature  were  made  every  three  hours  on  our  voyage  north, 
r  hour  on  our  voyage  south,  and  at  wintei;-qnarters. 

er  my  separation  from  the  vessel  I  made  some  notations  of  temperature,  which 
[ipended  in  Paper  II.  On  our  voyage  north  the  influence  of  cold  sea-currents  over 
ipherio  temperature  was  especially  marked.  On  several  other  journeys,  it  was  al- 
observed  that  ice  will  form  on  the  salt-water  whose  temperature  is  below  32^,  even 
the  atmospheric  temperature  is  -f40^  and  higher.  This  ice-formation  is  congealed 
water,  which  partly  melts  oft'  the  surface  of  drifting  ice  and  partly  condenses 
)n  from  atmospheric  moisture.  At  winter-qnarters  I  operated  very  carefully,  in 
to  get  true  observations  of  atmospheric  temperature.  As  soon  as  practicable 
>ar  arrival  at  Thank  God  Harbor,  I  made  at  the  observatory  a  long  series  of  com- 
Ds,  at  difierent  temperatures,  of  all  thermometers  on  board.  Green's  thermome- 
fter  application  of  their  correction,  previously  determined  at  Washington,  agreed 
t  to  the  tenth  of  a  degree ;  especially  two  mercurial  thermometers,  of  which  I 
5d  one  as  standard.  Casella's  thermometers  showed  more  or  less  irregularities, 
,  I  think,  was  caused  by  their  being  encased  in  wooden  frames.  A  great  number 
nnoDieters  were  suspended  in  the  shelter  ^^5,"  pi.  (I,)  on  a  revolving  drum  of 
work.  The  temperature  was  noted  always  by  the  standard,  but  at  the  freezing 
mercury  all  thermometers  in  the  shelter  were  registered,  corrected  according  to 
us  comparison,  and  the  most  probable  temperature  of  the  melting  of  mercury 
>d.  The  melting-point  of  mercury,  by  repeated  operations,  as  described  above, 
and  — 39^.8.  One  of  Green's  spirit- thermometers  most  correctly  showed  the 
'atare  of  melting  of  mercury  by  applying  the  correction  found  from  previous 
rison.  This  thermometer  I  selected  for  the  notation  of  atmospheric  temperature 
melting  of  mercury.  Very  annoying,  in  regard  to  the  observation  of  thermome- 
as  the  almost  continual  snow-drift,  which,  besides  burying  the  thermometers  en- 
almost  blinded  the  observer.  I  am  astounded  how  quick  a  tolerable  observer, 
ider  such  difficult  circumstai^ces,  will  acquire  the  routine  of  just  bringing  the 
r  a  lantern  to  bear  upon  a  thermometer,  and  reading  it  correctly  to  one-tenth 
gpree  during  the  period  of  one  second.  At  Thank  God  Harbor  the  highest  tem- 
■e  observea  was  between  +4(P  and  -f  50^  ;  the  lowest  temperatnre,  —58°,  oc- 
in  January,  but  March  was  the  coldest  month. 

o  fall,  with  a  northeast  wind,  the  temperature  would  rise ;  with  a  southwest,  it 
^1.  In  spring  a  northeast  wind  would  be  preceded  by  high  temperature,  ae- 
^  after  the  northeast  wind  had  set  in  ;  a  southwest  wind  in  spring  was  preceded 
temperature,  rising  after  the  wind's  arrival.  In  winter  a  northe^ist  wind  pre- 
y  low  temperatnre  would  produce  a  slow  rise ;  a  southwest  wind  preceded  by 
iperature  would  produce  a  rapid  rise  of  temperature. 

>l>8ervation8  on  winds  were  made  every  three  hours  on  onr  voyage  north,  every 
our  voyage  south,  and  at  winter-quarters.    The  direction  of  winds  on  board  of 


Digitized 


by  Google      tMF 


1016        REPORT  OF  THE  SECRETARY  OP  WAR. 

the  vessel  was  deterrainetl  by  comparing  it  with  the  compass  and  application  of  ma) 
netic  declination.  The  velocity  of  winds  was  found  by  the  anemometer  erected  on  th 
qaarter-deck,  port  side,  or  the  current  meter  whenever  the  former  was  obstructec 
Between  St.  John's  and  New  London  one  cup  of  the  anemometer  was  carried  ovei 
board,  and  as  I  wished  to  reserve  one  anemometer  for  winter-quarters  observations, 
'  continued  the  observation  of  the  anemometer,  running  on  three  cups,  and  deduced  tm 
velocities  from  its  indications  by  the  formula — 

^'=*  ^  3W. 

which  I  constructed  in  the  following  manner  : 
Let  •  . 

P  represent  the  force  of  wind,  in  pounds,  on  a  square  foot. 

^  resistance  of  atmosphere  upon  one  cup  during  one  revolution. 

R  friction  at  spin'dle  while  in  motion  on  fqur  cups. 

R'  friction  at  the  spindle  while  in  motion  on  three  cups. 

a  area  of  the  half-sphere,  forming  the  concave  slide  of  a  cup. 

b  area  of  the  base  of  the  cup. 
During  one  revolution  of  a  cup,  the  direction  of  the  wind  forms  with  the  base  of  th 
cup  all  consecutive  values  of  angles,  (from  O'^  to  360^,)  and  therefore  the  force  exertCM 
upon  a  square  foot  of  the  cup  at  any  time  is  expressed  by — 

P  sin  z 

but  during  half  a  revolution  the  wind  exerts  its  force  upon  a,  and  during  the  othe 
half  upon  6;  expressing  the  differential  of  ar  by  d  z^  and  the  entire  force  exerted  by  th 
wind  upon  one  cup  during  one  revolution  is  equal  to — 

Ff  sin  zdz  (0^X80)    ^    ,   P/sin  ar  d  g  (180  — 3f.O)    ^  _  2  P  (ff  —  h) 
d  z  '  d  z  '  d  z 

and  upon  four  cups,  equal  to— 

8  P  (g  ^  Jy) 

a  z 

this  force  is  diminished  by  the  resistance  of  atmosphere  4  L  and  friction  R,  and  th< 
total  force  in  aotiou  becomes — 

d  z 
In  a  similar  manner,  the  total  force  in  action  upon  three  cups  is  equal  to— 

«  z 

But,  according  to  the  law  of  inertia,  two  forces  are  proportional  to  the  masses  tbe^ 
set  in  motion  ;  and  also  to  the  velocities  they  communicate  to  said  masses.  Expressing 
the  mass  or  weight  of  four  cups,  stems  and  center-piece  by  W« ;  the  weight  of  thre^ 
cups,  stems  and  center-piece  oy  W ;  the  velocity  of  four  cups,  under  pressure  P,  b; 
Vx ;  the  velocity  of  three  cups,  under  pressure  P,  by  v,  we  will  have  the  equation — 


transforiring — 


«P^-Z1*)_(3L  +  R')-        ''' 
8P(a— 6)— (4L-f  R)dg        W* 


6P(a— 6)  — (3  L-f  R')^*         Wr 
J__  Wx  rx  jc^  _4  W 

3  Wr'  V        3  W, 

considering  that  the  velocities  of  the  cups  at  any  time  are  proportional  to  the  indicn 
tions  of  the  anemometer,  and  if  we  express  the  indications  of  the  anemometer  wbil 
running,  respectively,  on  four  and  three  cups,  and  under  influence  of  pressure  P,  b; 
\vi  I  y,    we  have — 

V  V         3Wa;        ^'  -  ^3W. 

At  winter-quarters  the  direction  of  the  wind  was  determined  by  reference  to  marke< 
field-points,  whose  true  bearing  was  known  accurately.    The  anemometer  was  erectei 
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at  about  fifty  yards  from  the  observatory,  free  of  obstraction ;  th^  velocity  of  wind  was 
hourly  determined,  and  the  number  of  miles  for  the  preceding  hoar  noted  also. 

In  cases  of  doubtful  observations  or  very  light  winds,  the  current  meter  was  besides 
brought  into  action.  Anemometers  were  al\«  ays  kept  in  the  best  order ;  Mr.  Sherman, 
1st  engineer,  repaired  the  spindles  several  times  by  replacing  the  brass  tops  by  steel 
tops.  Frequent  comparisons  of  anemometers  and  current  meter  were  made.  The  prin- 
cipal direction  of  high  winds  and  gales  at  Thank  God  Harbor  waa  northeast  in  fall 
and  spring,  and  northeast  and  southwest  in  winter ;  the  entire  winter  was  almost  a 
continuation  of  heavy  gales. 

Northeast  gales  showed  different  features,  and,  as  it  appears,  these  characteristics 
were  very  marked,  if  I  distinguish  two  classes  of  northeast  gale : 

1.  Such  as  were  the  primary  impulse  of  a  violent  commotion  of  atmosphere,  inducing 
a  southwest  gale  at  an  adjacent  place. 

2.  Such  as  were  induced  by  a  southwest  gale  in  action  at  an  adjacent  place. 

It  is  evident  that  iu  the  arctic  regions,  where  sea  channels  and  streaks  of  laud  follow 
in  regular  order,  polar  currents  will  always  select  their  paths,  either  on  land  or  on  sea, 
in  accordance  with  the  greatest  tension  of  atmosphere,  denendent  upon  the  season ; 
they  will  induce  a  southwest  wind,  which,  on  the  contrary,  selects  its  path  wherever  the 
air  IS  the  most  rarefied ;  a  mutual  displacement  takes  place,  and  two  gales  blow  in  op- 
posite directions  at  adjacent  places.  This  frequently  was  actually  observed  at  Thank 
God  Harbor  and  vicinity. 

Here  are  the  characteristics  of  the  two  classes  of  northeast  gales : 

When  a  primary  impulse,  a  northeast  wind  was  always  preceded  by  high  atmos- 
pheric pressure,  low  temperature,  and  almost  entire  absence  of  moisture ;  veerings  at 
the  commencement  and  close  of  the  gale  were  in  accordance  with  the  law  of  gyration. 
During  the  gale  the  barometer  would  fall,  the  thermometei:  would  rise,  and  relative 
humidity  increase. 

When  a  secondary  action,  a  northeast  wind  was  i)recede<l  by  low  atmospheric  pres- 
sure, high  temperature,  aud  low  relative  humidity  ;  veerings  before  and  alter  the  gale 
took  place  contrary  to  the  law  of  gyration.  During  the  gale  the  barometer  would  rise 
slowly,  temperature  would  almost  remain  stationary,  aud  relative  humidity  would 
increaj»e  rapidly. 

Southwest  gales  also  had  two  different  characteristics : 

1.  Preceded  by  low  barometer,  high  temperature,  and  relative  humidity ;  veerings 
before  and  after  the  gale,  in  accordance  with  the  law  of  gyration ;  rise  of  barometer, 
fall  of  thermometer,  and  stationary  relative  humidity  during  the  gale. 

2.  Preceded  by  low  atmospheric  pressure,  high  temperature,  and  low  relative  humid- 
ity ;  veering  before  and  after  the  gale,  contrary  to  the  law  of  gyration ;  rise  of  barom- 
eter, fall  of  thermometer,  and  rapid  rise  of  relative  humidity  during  the  gale. 

Velocities  above  forty  miles  per  hour  were  very  frequent*;  light  and  pleasant  winds 
were  observed  from  all  points  of  true  bearing. 

After  my  separation  from  the  vessel,  I  frequently  noticed  the  direction  of  the  wind, 
which  notations  I  append,  in  Paper  II. 

D. — Observations  on  clouds  were  made  at  times  of  systematic  observations ;  forma- 
tions, similar  to  those  known  in  our  climates,  were  noted ;  strata  were  prevalent,  and 
the  cirrus  cloud  was*  seen  in  the  region  of  cumuli. 

E. — Observations  on  precipOaUons^  j-c. 

Precipitations  in  form  of  heavy  snow  or  rain  were  rare,  but  very  frequent  in  the 
form  of  fog,  frost,  smoke,  haziness,  and  light  snow.  It  frequently  was  observed  during 
the  summer  that  when  moisture  was  precipitated  over  an  area  consisting  partly  of 
land  and  partly  of  ice,  it  would  take  the  form  of  rain  on  land,  but  the  form  of  snow  on 
the  ice. 

F. — Observations  on  ozone  were  made  daily ;  no  ozone  was  obtained  on  our  voyage 
north ;  more  or  less  ozone  was  noted  at  winter-quarters,  and  some  on  our  voyage 
south.  .  At  winter-quarters,  and  during  the  winter,  the  greatest  amount  of  ozone  was 
observed  with  northeast  winds,  but  especially  with  heavy  snow-drifts.  During  the 
summer  ozone  was  very  abundant,  and  decreasing  in  the  faJl. 

G. — Observations  on  solar  and  terrestrial  radUiiion. 

Readings  of  the  vacuum  black-bulb  thermometer  and  the  free  black-bulb  thermom- 
eter were  taken  hourly  in  1872,  while  the  snn  was  above  the  horizon. 

These  thermometers,  after  a  rigorous  comparison  with  the  standanl,  I  placed  in  a 
horizontal  position  on  cratches,  about  half  a  foot  above  the  ground,  where  I  spread  a 
piece  of  canvas,  thickly  covered  with  cotton  wadding. 

Observations  on  terrestrial  radiation  were  made  hourly,  at  Thank  God  Harbor,  with 
a  naked  bulb  spirit-thermometer,  which,  after  comparison  with  the  standard,  I  placed 
in  a  horizontal  position  on  cratches,  its  bulb  immersed  in  cotton  wadding. 

A  naked  bulb  spirit-thermometer  was  placed  in  a  horizontal  position,  its  bulb  in  the 
focus  of  a  silvered  concave  mirror,  and  fireqaently  observed. 
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The  vacaum  solar  radiation  thermometer  at  times  showed  above  -|-  10(P, 

The  terrestrial  radiation  thermometer  at  times  showed  close  to  —  7(P,    Condeoi 

tion  of  moisture  on  instruments  placed  out-doors  in  form  of  beautiful  crystals,  (ik 

besques,)  took  place  quite  frequently. 

H. — Observations  on  crystallization  of  snow. 

All  snow-crystals  consisted  of  hexagonal  prisms,  either  single  or  in  numbers,  arran^ 
to  forms  similar  to  those  observed  by  Scoresbv  and  Belcher.  When  single  they  £ 
quently  were  deformed,  and  quite  frequently  different  forms  were  precipitated  aim 
taneously. 

I. — Observations  on  moisture  with  the  psychrometer  were  made  every  three  hours 
our  voyage  north  ;  hourly,  on  our  voyage  south.  At  winter-quarters  I  took  specif  ci 
to  operate  in  such  a  manner  as  to  enable  me  to  keep  an  hourly  continuous  series 
observations  on  relative  humidity  and  dew-point.  In  order  to  judge  such  observatic 
as  to  their  accuracy,  and  to  operate  accordingly,  it  was  necessary  to  once  oonstrac 
table  exhibiting  relative  humidities  and  .dew-points,  at  temperatures  between  0^  a 
—  50^.    This  I  executed  in  the  following  manner : 

1.  I  computed  the  elastic  force  of  vapor  of  saturated  air  for  every  tenth  of  a  degr 
by  the  exponential  formula  : 

log  e  =  a  —  &A*  —  cB^ 

log  A  =  1.9940493  D  O  log  6  =  0.1397743 

log  B  =  1.9983438  D  D  log  c  =  0.69243,5| 
a  =  6.2640348. 

which  formula  represents  best  Regnault's  entire  experiments  on  the  elastic  force 
vapor  of  water. 

2.  The  elastic  force  of  vapor,  corresponding  to  readings  of  the  psychrometer,  I  cc 
puted  by — 

^_  ^14.256  (<~n 
-^     1240.2  —  xt' 

3.  Corresponding  relative  humidity  found  by — 

/lOO 

4.  Corresponding  dew-points  found  directly  from  results  of  (I.) 

I  then  prepared  a  spirit-psychrometer  by  cutting  off  the  lower  part  of  the  frame 
the  two  best  Casella's  spirit-thermomoters,  to  bring  their  bulbs  under  perfect  expose 
to  the  air.  A  thin  muslin  was  tied  to  one  of  the  bulbs,  and  both  thermometers  wi 
rifforonsly  compared  with  the  standard  by  which  their  relative  correction,  differeo 
of  indications,  were  accurately  ascertained.  During  the  entire  winter  hourly  olMeri 
tions  of  the  psychrometer  were  made,  and  the  relative  humidity  and  dew-point  < 
duced  therefrom  in  the  manner  shown  by  the  following  example : 

Reading  of  standard  — \20.3 

Correction  to  naval  standard —   0.4 


Trme  temperature  of  atmosphere  —  20.7 

A.  B. 

Reading  of  dry-bulb.  Reading  of  wet-bulb. 

—  21.2  —21.3 

Difference  of  A  and  B  when  dry  —  0.3 

—21.6 
—  21.2 


Difference  of  dry  and  wet-bulb -f   0.4 

—20.7 


True  temperature  of  wet-bulb  —  21.1 

Entering  the  table,  previously  constructed,  with  temperature  of  wet-bulb  =  —  21 

and  difference  of  dry  and  wot  bulbs  =  0.4,  the  corresponding  relative  humidity  a 

dew-point  would  be  found  immediately.     I  frequently  experimenteil  with  RegnanI 

dew-point  iustrumeiit  for  the  veriticatiou  of  pnyclirometer  observations,  having  pi 
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vioosly  ascertained  the  relative  difference  of  the  two  thermometers  of  the  instrument 
\>y  rigorous  comparison  with  the  standard. 

The  following  example  will  show  how,  from  the  indications  of  the  instrunient,  I  de- 
duced the  true  dew-point : 
.    Reading  of  standard.      — 23.4  Reading  of  dry  thermometer.    — 25.2 

Correc'n  to  naval  stan*d—  0.4  Temp,  of  atmosphere  — 2^5.8 

True  temp,  of  air. —  23.8  Correction  of  dry  thermometer -|- 1.4 

Reading  of  wet  thermometer  —  27.8 

Difference  of  dry  and  wet  bulbs,  when  both  dry  —  0.7 

+  1.4 

True  dew-point  —  27.1 

Simultaneous  observations  of  psychrometer  and  dew-puint  instrument,  when  re- 
duced in  the  described  manner,  resulted  in  values  of  the  dcw-poiut  never  differing  by 
more  than  0^.5. 

The  general  features  of  atmospheric  moisture  at  Thank  God  Harbor  are  very  marked. 
In  fall  almost  perfect  saturation  took  place  by  tho  gradual  precipitation  <^f  moisture 
acoumulated  in  higher  regions ;  in  January  almost  entire  dryness  was  observed,  and 
in  spring  a  rapid  increase  of  relative  humidity  is  on  record.  The  fluctuation  of  moist- 
ure, in  relation  to  certain  winds  and  atmospheric  pressure,  I  have  already  described. 

K. — Experiments  on  atmospheric  electricity  were  made  during  the  winter,  but  with- 
out result.  Both  instruments  used,  a  gold-leaf  electroscope  and  an  electrometer,  con- 
structed especially  foi*the  expedition,  were  very  sensitive  and  were  frequently  hoisted 
on  a  pole  to  the  height  of  from  twenty  to  tbirty  feet,  but  without  result.  I  afterward 
constructed  a  collection  apparatus  similar  <o  the  one  first  described  by  Romershausen, 
and  permanently  connected  the  same  in  ths  proper  manner  with  the  electroscope. 
This  arrangement  would  enable  the  obseiver  on  watch  to  at  once  notice  the  presence 
of  atmospheric  electricity.  I  frequently  tested  this  apparatus  by  applying  an  electri- 
fied gla§s  cylinder,  when  the  gold-leaf  would  immediately  diverge.  The  collection  ap- 
paratus was  mounted  on  a  pole,  twenty-five  feet  high,  and  properly  insulated ;  the 
electroscope  had  a  ground  connection  by  which  it  could  be  switched  off. 

L. — Auroral  phenomena  were  of  frequent  occurrence  in  latitudes  between  50^  and  65° 
north,  and  very  brilliant;  rare  in  latitudes  between  65°  and  75°  north,  and  frequent  at 
winter-quarters,  but  faint,  and  only  exhibiting  white  light.  The  general  characteris- 
tics of  aurora  at  Thank  God  Harbor  were  one  or  more  continuous  arches  of  perfectly 
white  light  and  faint  streamers,  which  were  observed  at  almost  all  points  of  true  bear- 
ing. These  streamers  at  most  times  were  observed  directly  opposite  the  true  bearing 
of  the  sun,  then  below  the  horizon.  Luminous  appearance  of  the  heavens  in  a  similar 
relation  to  the  sun  was  also  very  frequent,  and,  after  a  prolonged  discussion  of  the  sci- 
entific members  of  the  expedition,  classified  as  aurora.  Only  one  complete  aurora, 
forming  three  different  coronas  and  of  a  rosy  tint,  is  on  the  record  of  Thank  God  Har- 
bor. This  auroral  display  took  place  in  the  evening  of  some  day  of  February,  1872, 
during  the  morning  of^  which  fluctuations  of  the  needle,  through  about  12°,  were  ob- 
served; smaller  disturbances  were  observed  during  the  display.  This  aurora  un- 
doubtedly is  identical  with  the  great  aurora  of  February  4, 1872,  as  it  is  the  only  red 
one  seen  by  us.  Not  being  in  possession  of  an  instrument,  observations  on  the  auroral 
spectrum  could  not  be  maae.  At  times  haziness  and  slow  precipitation  of  very  minute  ' 
snow- crystals  accompanied  auroral  displays.  Experiments  on  the  fluorescence  of  the 
aurora  have  not  been  made. 

M. — Observations  on  height  of  twilight  arcs. 

Twilight  arcs  were  observed  even  when  the  sun  had  its  greatest  south  declination  ; 
the  duration  of  twilight  was  always  recorded.  I  also  made  several  measurements  with 
the  sextant  of  the  height  of  the  twilight  arc,  but  not  as  frequently  as  I  would  have 
wished  to  do,  had  the  light  and  state  of  atmosphere  been  more  favorable  in  rendering 
the  arc  sufficiently  distinct  for  measurement.  This  measurement,  when  compared 
with  the  sun's  declination,  always  showed  an  18°  distance  of  the  twilight  arc  from  the 
sun.  _  * 

N. — Optical  phenomena. 

Mirages,  halos,  parhelia,  and  paraselene  were  of  freqnent  occurrence ;  observations  on 
the  polarization  of  light  of  the  sky  could  not  be  made  for  want  of  an  instrnment. 

O. — Observations  on  meteors. 

A  great  nnmber  of  shooting-stars  were  observed,  especially  in  November ;  several 
bright  meteors  are  on  record. 
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P. — Miscellaneous  ohservationa. 

The  line  of  perpetual  snow  must  be  placed  above  the  height  of  1,700  feet,  as  in  Ji 
1872, 1  found  such  an  elevation  entirely  bare  of  snow. 

Observations  on  evaporation  were  made,  but  had  to  be  abandoned  on  account  of  c 
densation  of  atmospheric  moisture  and  snow-drift. 

Minute  drops  pf  mercury  froze  as  readily  as  large  masses.    . 

After  our  arrival  at  Thank  God  Harbor  I  selected  the  times  of  observation,  so  tl 
three  of  them  were  taken,  respectively,  at  7.35  a.  m.,  4.35  p.  m.,  and  11.35  p.  m.,  Wa 
ington  mean  time. 

On  onr  voyage  north,  all  observations  were  made  by  Dr.  Bessels  and  myself,  relievi 
each  other  in  eight-hour  watches.    From  our  arrival  at  Thank  Grod  Harbor  until 
middle  of  January,  I  observed  the  instruments  during  sixteen  hours  and  Dr.  Best 
during  eight  hours. 

By  the  middle  of  January  I  considered  Mr.  Mauch,  whom  I  had  instructed  in  mi 
ing  observations,  sufficiently  advanced,  and  over  afcor  Dr.  Bessels,  Mr.  Mauch,  and  i 
self  took  eight-hour  watches. 

The  complete  meteorological  record,  corrected  and  reduced  by  me,  the  book  of  co 
parisons,  table  of  relative  humidity,  meteorological  journal,  &c.,  were  among 
papers. 

An  incomplete  copy  of  the  meteorological  record,  uncorrected,  is  on  board  of  1 
Polaris. 

6. — ^NATURAL  HISTOHY. 

All  notes  and  collections  referring  to  this  branch  are  in  the  hands  of  Dr.  Bessels,  w 
the  exception  of  a  botanical  collection  among  my  papers. 

7.— GEOLOGY. 

Notes  and  collections  in  reference  to  geology  are  also  uudor  charge  of  Dr.  Bessels 

8. — NO  OBSERVATIONS  ON  GLACIERS  ARE  ON  RECORD. 

Drift-wood,  which  has  been  collected  on  the  southern  shores  of  Polaris  Bay  ^d  N< 
man^s  Bay,  and  signs  of  Esquimaux,  as  thb  runner  of  a  sled,  and  Esquimaux  weap 
are  among  Dr.  Bessels'  collection. 

The  largest  part  of  the  instruments  under  my  charge  were  lost  at  our  separation  fr 
the  vessel ;  all  books  under  my  charge  will  be  found  on  board  of  the  Polaris,  with 
exception  of  the  Mllller  Pouillet. 

F.  MEYER, 
Ohsercer  Signal-Service f  U.  8.  A 

Faper  I,    (Polai'is  reparL) 

ASTRONOMICAL  OBSERVATIONS  IN  SMITHES  SOUND. 

August  16, 1872. 
Artificial  horizon  and  Pistor  &  Martin's  sextant. 
Time  by  chronometer  F. 
Z.  llh. 
F.    6h. 
«  Barometer,  29.94  (aneroid.) 
Temperature,  -f  34^.6. 
Sun's  altitude. 
Lower  limb.--24<^  54' 
25    22 
25    30 
25    38 
25    46 
Latitude,  80^  01'  59" .09  N. 
Longitude,  68    49  23  W. 

By  prismatic  compass. 
Sun's  azimuth— center ;  S.  18^  15'  W.  6h.  31m.  35.08. 

DecUnation,  107^  57'  44'  W. 
Capb  Frazer— S.  16:^°  50'  W. 
Cape  Wilkes— 8.  172   00  W. 
Head  of  Maury  Bav— 8. 186   00  W. 
Cape  Barrow— 8.  191    35  W. 
Cape  N.  Shaw— 8.  209   00  W.  6h.  37m. 


49m. 

18.0s. 

1  28.08.  1 

52ra. 

40.0s. 

1  50.0s.  1 

On 
Off 

—  32'  35'. 

—  30'  45 ". 

N'. 

A: 

6h.  03m.  11.63. 
08      36.4 

10  09.6 

11  42.4 
13      14.8 

84^  49'  12".4. 
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August  18, 1872. 
Artificial  horizon  and  Pistor  and  Martinis  sextant. 
Time  by  chronometer  F. 
Z.  lOh.  40m.  23.08.  |  SS.Os.  | 
F.    5h.  43m.  09.6s.  |  19.6s.  | 
Barometer,  29.892,  (aneroid.) 
Temperature,  +  31^.6. 
Sun's  altitude. 
Lower  linjb.— 25°  32^.  6h 

48 
56 
26    04 
36 
Latitude,  79^  44'  46".5  N.  ^ 

Longitude,  69   24  37.5  W. 

By  prismatic  compass. 

Sun^a  azimuth— center ;.  S.  19^  40'  W. 

DecHnation,  107°  39'  26"  W. 

Cape  McClintock— S.  279°  15'  W. 

Cape  N.  Shaw— S.  270   00  W. 

Cape  Barrow— S.  260   50  W. 

Cape  WUkes— S.  253   45  W. 

Cape  Frazer— S.  233   20  W. 

Point  Joy— S.  188    50  W. 

Cape  L.  Napoleon— S.  183   50  W. 


August  19, 1  a.  m.  and  3  a.  m. 
Sounding — 101  fathoms. 
Cape  Frazer- S.  230°  30^  W. 
Point  Joy-S.  197    00  W. 
Cape  L.  Napoleon— S.  186   30  W. 


On— 26'  15". 
Off— 35'  10". 

27m.  56.4s. 
30      56.4 

32  26.0 

33  56.0 
39      ,55.6 

89^  22'  54" 


Gh.  41m.  40.0s. 


August  20,  1872. 
Artificial  horizon  and  Pistor  &  Martin's  sextant. 


Z. 


Time  by  chronometer  F. 
4h.  28m.  45.0s.  |  55.0s.  |  On 


31'  10" 
Off— 32'  15" 


F.  llh.  30m.  40.0s.  I  50.08.  | 

Sun's  altitude.  % 

Lower  limb.— 44^  21'  30".  •                    111».  48m.  41.68. 

23  55  /               51  26.8 

25  30  54  50.6 

27  35  57  41.0 

28  45  59  50.4 

29  20  1*2  01  14.0 

30  00  02  55.6 

30  45  05  25.2 

31  00  06  46.4 

31  40  09  06.0 
.32  00  10  31.2 

32  20  12  09.2 

32  40  13  53.2 

33  00  .  15  47.2 
33  20  17  46.0 
33  40  19  50.0 
33  30  23  22.4 
33  20  24  24.0 
Z.  5h.  28ra.  36.03.  |  46.0s.  | 

F.  12h.  30m.  29.68.  |  39.68.  j 
Latitude,  1^  40^  39"  N. 
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August  21,  1872. 

Artificial  horizon,  sextant,  ** Coast  Survey  No.  39." 

Time  by  chronometer  F. 

Z.  Ih.  23m.  30.0s.  |  40.0b.  | 

F.  8h.  24m.  50.4s.  |  00.48.  | 

Barometer,  29.994.  On-32'  50". 

Temperature,  +  42.9.  Off— 30^  40". 

Sun's  altitude. 

Lower  limb.— 35©  46'  20".  8h.  54m.  01.28. 

35  57  20  56      46.4 

36  08  25  59      37.6 

Z.  2h.  19m.  49.08.  |  59.0s.  | 

F.  9h.  21m.  09.68.  |  19.6s.  | 

•  Longitude,  70°  17'  36"  W. 


August  21, 1872. 

Artificial  horizon  and  Pistor  and  Martin's  sextant. 
Time  by  chronometer  F. 

Z.    4h.  52m.  59.0s.  |  53m.  09.0s.  | 
F.  llh.  54m.  19.68.  |  54m.  29.68.  | 


Barometer,  30.013. 

On- 

-31'  05". 

Thermometer,  -f  42°  3. 

Off- 

-32'  15". 

Sun's  altitude. 

Lower  limb.— 43°  59'  05". 

12h.  14m. 

.  17.28. 

59  50 

15 

41.0 

44  00  00 

17 

35.6 

00  05 

19 

09.6 

00  10 

21 

03.2 

00  10 

22 

35.6 

43  59  55 

25 

56.6 

59  45 

26 

41.0 

Z. 

5h. 

41m.  40.0s.  1 

1  50.08.  1 

F. 

12h. 

.  43m.00.08. 

1  10.08.  1 

Latitude:  79°  41' J 

J3".6N. 

* 

• 
August  24, 1872 

Artificial  horizon  and  Pistor  &  Martin's  sextant. 

Time  by  chronometer  F. 

Z.  lOh.  43m.  54.0s.  |  44m.  04.0s.  | 
F.  5h.  43m.  50.08.  |  44m.  OO.Os.  | 
Barometer,  30.238.  On— 31'  10" 

Thermometer,  -f  32.4.  Off— 32'  20" 

Sun's  altitude. 
Lower  limb.— 21^  18'  20"  6h.  18m.  35.08. 

Upper  limb.— 22     34    30  20      b5.6. 

Lower  limb,— 22    34    30  32      39.2. 

Z.  12h.  06m.   17.0  I  27.0  I 
F.  7h.  06m.  10.0  |  20.0  |  ' 
Latitude,  790  36    10".5N. 
Longitude,  68  09   06.0  W. 
Sun*8  azimuth— center :  S.  18°  50'  W.  6h.  35m.  12.08. 

Declination :  107^  48'  52"  W.    • 
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August  24,  1872. 
Bearings.    • 


Cape  L.  Napoleon — S. 

'  Point  Joy— S. 

Cape  Frazer— S. 

Cape  WDkes— S. 

Cape  Barrow— S. 

CapeN.  Shaw— S. 

Cape  McClintock — S. 

Cape  L.  Von  Buch — S. 

Cape  G.  Back— S. 


1990  20'  W. 
210  00  W. 
233  50  W. 
244  00  W. 
250  00  W. 
256  00  W. 
262  50  W. 
288  30  W. 
290    40  W. 


Bearing. 
[)eInger8oll:  S.  47°  W. 
jelnglefield:  S.  117^  W. 


October  9,  1872. 

By  prismatic  compass. 

Latitude. 

78°  38'  30"  N. 
780  34'  06"  N. 


Longitude. 
710  12/  31'/.  3  W. 
72^  14'  40".  2  W. 


EesultiBgl  JH^S^il^^n,^".^,,.  \ot  Observer. 


Paper  11. 

DIBECTION  OF  WIND  AFTER  SEPARATION  FROM  VESSEL. 


>ate. 

Lat- 
itade. 

Lonri. 
tude. 

Direction 
of  wind. 

Tempera- 
tare. 

Date. 

Lat- 
itude. 

Longi- 
tude. 

Direction 
of  wind. 

Tempera- 
ture. 

1872. 
..    16... 

o     t 
77  35 

0      1 

S.E. 
N.E. 

N.E. 

o 

1872. 
Nov.  23.. 

o    / 

O      1 

N. 

N. 

N.W. 

W. 

w. 
w. 
w. 

0 

0 
NW. 
NW. 
NW. 
NW. 
NW. 

W. 

sw. 
s. 

NW. 

NW. 

0 

w. 
w. 

0 

w. 
w. 

0 

0 

N. 

w. 

N. 

0 
NW. 

o 

24... 

17 

25 

18  .. 

26  . 

19... 

27... 

20... 

28... 

21 

29  .. 

22... 

• 

S.E. 

as. 

S.B. 

30... 

23... 

' 

Dec     I . . . 

24 

2 

25  .. 

3... 

26... 

E. 
N.E. 
OandK 
0 
0 
0 
0 

+  5 
+  2.5 

4... 

-  9 

27... 

5... 

-15 

1  2d 

6  . 

—  4 

2'i  .. 

7,.. 

8  . 

74  04 

67  53 

-  1 

3U  .. 

31  .. 

7.    1. 

-  5 

2... 

9... 

-12 

3... 

-13 

4... 



0 
N.W.&N. 
N.&N.E. 

10.     '  

-18    . 

5.   . 

_ 

-17 

6... 

11... 

-21 

7... 



-26 

8. 

12 

, 

-21.5 

9    . 

13  .. 

-19 

10... 

N. 
N. 

14... 

-25 

11 

15 

—20 

12... 

16     . 

—  3 

13... 

17 

-  1 

14 

—  4 

15  .. 

S.E. 

N. 

N. 

N.W. 

W. 

0 

0 

18.. 

+  1.5 

16... 

+  5 

17... 

19... 

+  2 

18... 

20... 

+  4 

19  .. 

21... 

-  +  9 

20  .. 

22  .. 

+  6 

21  .. 

-14 

22... 

0 

23... 

-  9 

Digitized 


by  Google 


r 


1024        REPORT  OF  THE  SECRETARY  OF  WAR 

Paper  II — Continned. 


Lat- 
itade. 


72  07 


70  08 


68  50 


Longi- 
tude. 


60  01 


60  03 


Direction 
of  wind. 


N. 
N. 
N. 
N. 


N. 

NW. 

S. 

N. 

0 

8E. 
Ch'ng'ble. 

NW. 

NW. 

S. 


S. 

s. 

0 

SE. 
NE. 
NW. 

0 

NE. 

W. 
NW. 

NW. 
NW. 


0 

N. 
SE. 

NW. 
W. 
S.E. 

N.W. 

N.W. 
S.E. 

0 

S.B. 

S. 

aw. 
aE.,E. 

N.E.,  N.W 

N. 
W. 

W.N.W. 

as.w. 

w. 

aw.^ 

aaE. 

N.W. 

S. 

w. 


0 

aE. 


Tempera- 
ture. 


+  4 
-  1 

+  5 


Below 
Below 
Below 
Below 
Below 


1 
+  3 

-  4 

-  6 
-10 
-21 
-23 


-25 
-29 
-18 
-23 
-23 
-  2 
-22 
-25 
-25 
-30 
-25 
-30 
-27 
-30 
-35 
-30 
-33 
-33 
-38 
-40 
-12 
-16 
-17 
-31 
_25 
-38 
_27 
-28 
-27 
-32 
-33 
-36 
-39 
-32 
-31 
-35 

-23 

-21 

-34 

-40 

-40 

-40 

-40 

-40 

-34 

-24 

-19 

-24 

-26 

-22 

-19  i; 

-19 
-16 
-16 
-13 
-10 
-17 


-10 
-10 
-  5 
-24 
-26 
-30 
-16 


Date. 

Lat- 
itude. 

Longi- 
tude. 

Direction 
of  wind. 

Tempera- 
ture. 

1873. 
Feb.  9... 

0      ' 

o     / 

W. 
W. 

N.W. 
N.W. 

W. 

W. 

W. 

W. 

0 

w. 
w. 

w. 

N. 
E. 

•      0 

S. 
0 

aE. 
aE. 

N. 

0 
N.E. 
N.W. 

0 

N. 
N.W. 

N.W. 

N.W. 

N.W. 

0 

N.W. 
W.N.W. 
W.N.W. 

0 

0 

N. 
N. 

N. 

N. 
N.N.W. 

aE. 

E. 

N.W/ 

0 

N.E. 

aw. 

N.W. 

N. 

N. 

N. 
N.W. 

N. 

o 
-10 

10. 

-10 

11... 

-20 
-  7 

12 

13... 

-10 
—10 

14... 

-19 

15  . 

-16 

—  15 

16.  : 

17 

—30 

18... 

-20 
-25 

19 

—  14 

20... 

-24 

-  8 

21  . 

-  4 

+  6 
+  10 
+  5 

22... 

23... 

•    +24 
+20 

24... 

+15 

+12 
—  8 

25 

t% 

26... 

w 

27 

-10 
25 

28... 

—28 

Mar.   1 

-20 
—34 

2... 

-18 
-31 

3 

-19 
—23 

4... 

-20 
-27 

5... 

-  6 
-34 

6 

—20 

'  7 

-23 

8... 

-20 
-30 

9 

-13 
-22 

Ift. 

-10 

11 

+  5 

12... 
13... 

64  32 

+  1 
+15 
+40 

14... 
15  .. 

64  19 

+  10 

-  4 

-  8 
+14 

-  5 

15... 

+10 

16 

-  8 

17... 

18 

63  47 

-  1 

-  5 
+18 
-13 

19.. 

-50 
-18 

SO 

-  4 

-11 

21 

-  4 

22... 
23  . 

62  56 

-10 

+  e 

Digitized 


by  Google 


CHIEF   SIGNAL-OFFICER. 


1025 


Paper  //— Continned. 


Date. 

Lat- 
itude. 



o    / 

Longi-    Direction 
tude.     of  wind. 

Tempera-  i 
ture.       ! 

1 

Date. 

Lati- 
tude. 



o    / 

Longi- 
tude. 

Direction 
of  wind. 

Tempera- 
ture. 

187a 

[ar    24 

o    / 

N. 

N. 
N.W. 
N.W. 

X. 

W.  N.  W. 

W.  N.  W. 
W.  N.  W. 

N.N.W. 

s.  w. 

N.  N.  W. 
N.E. 

o 
-5 

'•! 

-+•20  1 

•        +3  1 

+_10, 

+6 
+12 

1873. 
April  10... 

o    / 

0 

0 
S.E. 
S.  W. 

N. 

N. 
N.  N.  W. 

N. 
N.W. 
N.W. 
N.E. 
N.E. 

o 

61  59 

25... 
26  .. 

"12... 
13... 
14.-.. 

15  .. 

16  .. 
17... 

55  35 
55  23 
55  13 
54  58 
54  27 

27 

28 

18      i 

19  ..| 

29... 

20 -- 

90  « 

21... 
22... 

52  57 

31 

59  41 

23 

N. 
N.E. 

N. 

N.E. 
N.E. 

pril    I . . . 

24... 

2 

3  .. 

25.. 

4 

56  47 

::::::::::::| 

5 

N.E. 

26  .. 
27... 

53  30 

6     . 

N.W. 
W.  N.  W. 
W.  N.  W. 

N.W. 

7 

28 :..-- 

W.S.&W. 
0 

8 

29  .. 
30... 

53  04 

9  .. 

55  51 

■ 

Paper  28. 

Washington,  D.  C,  September  30, 1873. 

Sir  :  In  accordance  with  instnictions  received  from  Colonel  Mallery,  I  have  endeav- 
red  in  the  short  time  at  my  disposal  to  prepare  a  brief  preliminary  account  of  the 
Bvere  cyclone  that  visited  the  shores  of  Nova  Scotia  and  Newfonndland  on  the  24th 
nd  25th  of  August  la«t,  where  it  did  immense  damage;  and  have  also  given  some 
tteution  to  the  preliminary  storm  of  Auscust  13  and  14,  which  was  severely  felt  on  the 
lores  of  New  Jersey. 

In  preparing  the  maps  which  accompany  this  report,  an  attempt  has  been  made  to 
ather  in  from  all  possible  sources  of  information  such  meteorological  observations 
s,  although  somewhat  crude,  may  enable  us  to  obtain  a  better  understanding  of 
lie  extent  of  these  storms.  To  this  end  application  has  been  made  through  Captain 
lowgate  for  the  logs  of  a  number  of  vessels  that  have  passed  in  or  near  the  regions 
isited  by  the  storms  in  question.  A  list  of  the  sources  of  information  will  be  found  in 
he  Appendix  No.  1,  and  it  is  proper  here  to  state  that  the  office  is  especially  indebted 
)  the  kindness  <»f  the  Hon.  Secretary  of  State  ;  the  Hon.  Secretary  of  the  Navy;  Prof, 
osepb  Henry,  of  the  Smithsouian  Institution  ;  Mr.  Lorin  Blodget,  of  Philadelphia;  the 
ipresentatives  at  Washington  of  the  New  York  Herald,  Times,  and  Tribune,  and  the 
k)stou  Advertiser  and  Journal ;  Dr.  Smallwood,  of  Montreal ;  Professor  Kingstou,  of 
'oronto;  the  captains  of  the  steamship  Souora,  brig  Dorothea,  steamer  E.  M.  Arndt ; 
Ir.  T.  C.  Hill,  of  Sidney,  Cape  Breton  ;  W.  Allison,  of  Chatham,  Cape  Breton  ;  and  Mr. 
[.  Clift,  of  Harbor-Grace,  N.  F.,  for  courtesies  shown  in  the  supplying  of  such  material 
8  watt  available  for  the  purpose  in  hand.  In  Appendix  No.  2  will  be  found  a  list  of 
bose  Vessels  whose  logs  were  used  in  connection  with  the  observations  made  upon 
liore. 

Besides  the  meteorological  features  of  the  hurricane,  the  great  destruction  of  life  aud 
roperty  has  rendered  it  proper  that  I  should  prepare  a  brief  statement  of  such  details 
s  have  been  collected  up  to  this  date.  In  this  work  I  have  been  especially  assisted  by 
ergeant  Pearson,  who  has  prepared  a  detailed  map  and  the  accompanying  table, 
Appendix  No.  3,)  in  which  is  shown  the  geographical  distribution  of  the  damage  done 
D  life  and  property.  The  sums-total  given  .in  this  final  table  are  evidently  far  within 
he  probable  truth,  and  I  have  thought  it  not  improper  to  make  the  following  slight 
dditions  in  order  to  arrive  at  a  more  correct  idea  of  the  ravages  of  this  terrible  storm : 

One  thousand  and  thirty-two  vessels,  of  which  four  hundred  and  thirty-five  were 
mall  fishing-schooners,  are  known  to  have  been  destroyed  during  the24tb  and  25th  of 
LUgnst  in  the  neighborhood  of  the  Gulf  of  Saint  Lawrence  aud  the  Atlantic  shores  of 
[ova  Scotia,  Cape  Breton,  and  Newfoundland.  On  the  other  hand,  over  ninety  vessels 
rere  destroyed  by  this  hurricane  in  the  course  of  its  passage  over  the  ocean  before 
caching  Nova  Scotia,  making  a  grand  total  of  at  least  one  thousand  one  hundred  and 
wenty- three  vessels  destroyed  within  a  few  days  by  its  power.  Two  hundred  aud  twenty- 
bree  lives  are  definitiily  reported  as  lost,  and  the  must  moderate  estimate  of  the  numerous 
66  w 
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cases  in  which  whole  crews  are  stated  to  haVe  been  lost  swells  thisnnmber  to  nearly  1 
hundred,  while  if  to  this  is  added  the  loss  of  life  on  land,  and  the  loss  in  the  earlier  1 
tory  of  the  cyclone,  the  grand  total  amounts  to  at  least  six  hundred  lives.  The  si 
mary  given  shows  that  little  less  than  nine  hundred  buildings  were  damaged  or 
stroyed  during  the  24th  and  25th  of  the  month.  Any  endeavor  to  estimate  the  va 
of  the  property  destroyed  is  attended  with  great  difficulties,  but  may  be  within  bon; 
if  to  the  seven  hundred  thousand  dollars  damage  done  to  wharves  and  crops  is  ad* 
.  one  thousand  dollars  for  each  building,  two  thousand  dollars  for  each  of  the  lar 
vessels,  and  one  thousand  dollars  for*  each  of  the  smaller  vessels,  which  would  giv 
total  of  three  and  a  half  millions  of  dollars,  a  sum  that  it  will  be  seen  may  easiiji 
far  below  the  truth.  It  is  not  unimportant  to  here  remark  that  the  ravages  of  t 
storm  have  very  seriously  crippled  the  interests  of  the  American  and  Canadian  t 
cries,  and  that  the  loss  falls  with  special  severity  upon  Gloucester  and  other  oitiei 
New  England. 

The  following  maps  accompanying  this  report  give  a  general  view  of  the  progi 
of  fhis  storm : 

Map  No.  VII  shows  the  meteorological  conditions  at  4.35  p.  m.,  Washington  tij 
August  23. 

Map  No.  VIII  shows  the  meteorological  conditions  at  4.35  p.  m.,  August  24. 

Map  No.  IX  shows  the  conditions  at  11  p.  m.,  August  24. 
-    Map  No.  X  shows  the  conditions  at  7.35  a.  m.,  August  25. 

Map  No.  XI  shows  the  conditions  at  4.35  p.  m.,  Augnst  25. 

On  the  latter  chart  the  previous  track  of  the  storm,  as  far  as  it  has  been  traced 
also  given;  and  in  Appendix  No.  12  is  a  table  giving  the  geographical  positions  of 
storm-center,  showing  it  to  have  been  one  of  a  not  very  large  class  of  cyclonic  stoi 
that,  beginning  in  the  West  Indies,  work  westward  and  northward,  np  between 
Bermudas  and  the  Atlantic  coast,  and  then  turn  northeastward  toward  Newfoundla 
It  is  scarcely  to  be  doubted  that  such  a  storm  as  this  must  have  continued  itH  coi 
for  several  days  longer  toward  Europe ;  and  it  is  an  interesting  fact  that  the  BnlU 
International  of  the  Paris  Observatory  shows  that  a  severe  storm  moved  over 
northern  portion  of  Great  Britain  on  the  3l8t  of  August,  reaching  Norway  on  the  2* 
September ;  and  although  no  lo^s  of  vessels  have  yet  been  receivei!  from  the  east 
half  of  the  Atlantic  Ocean  sufficiently  precise  to  establish  the  details  of  the  connect 
between  this  European  storm  and  that  of  the  preceding  days  in  Nova  Scotia,  yet 
interval  of  three  and  a  half  days  is  so  short  as  to  leave  no  reasonable  doubt  but  t 
they  "were  identical. 

It  has  frequently  been  stated  that  while  no  doubt  could  exist  as  to  the  identity 
general  of  the  great  American  and  European  storms,  yet  that  no  single  instance  of 
kind  had  as  yet  been  well  established.  It  is  to  be  hoped  that  the  present  contribut 
to  this  subject  may  be  considered  as  removing  all  doubt  on  this  matter,  althongl 
X)ain8  will  be  spared  to  secure  further  testimony. 

The  principal  features  of  the  weather  in  the  Middle  and  Eastern  States  daring 
period  embracing  the  present  study  may  be  briefly  summarized  as  follows  : 

On  the  morning  of  the  12th  an  area  of  slight  barometric  depression  existed  wes 
the  Alleghauies.  The  temperature  throughout  that  region  was  of  about  the  nor 
value;  the  wind  light  and  variable.  The  influence  of  this  depression  was,  howe 
already  perceptible  on  the  Middle  Atlantic  coast,  where  easterly  winds  with  clouds  i 
light  rain  were  reported,  while  over  New  England  and  Nova  Scotia  the  baromc 
stood  somewhat  about  the  average  value,  with  northerly  winds  and  clear  weather.  "^ 
sels  ofl*  the  coast  reported  northeasterly  winds,  and  those  over  a  hundred  miles  dist 
designated  these  as  gales.  By  the  morning  of  the  13th  the  barometer  had  fallen 
cidedly  on  the  Middle  Atlantic  coast,  and  northeasterly  winds  increasing  about  to  h 
with  rain  prevailing  throughout  these  States,  while  in  New  England  the  jiressure 
slightly  risen,  it  being  apparently  highest  at  that  time  over  Maine  and  New  Bn 
wick.  The  indraft  of  air  from  the  ocean  continued  during  the  13th  and  until  the'l^ 
producing,  as  has  been  quite  frequently  noticed  on  other  occasions,  a  continue<l  incr< 
of  the  disturbance  that  had  been  initiated  the  previous  day  alon^  the  Atlantic  coi 
very  heavy  rains  fell  during  the  night,  and  a  secondary  barometric  depression  app< 
on  that  morning  to  have  been  central  over  the  peninsula  lying  between  theChesiipe 
and  Delaware  Bays.  It  is,  perhaps,  impossible  to  say  whether  this  depression  origina 
in  Virginia  or  oft"  the  Atlantic  coast,  and  whether  it  had  moved  northeastward  or  mei 
northward. 

This  delicate  point  could  have  been  settled,  probably,  had  we  been  able  toobt 
any  accurate  meteorological  reports  from  the  peninsula  in  question  ;  as  it  is,  the 
pression  passing  through  Delaware  on  the  nights  of  the  13th  and  14th  was  apparet 
accompanied  by  two,  if  not  three  or  four,  smaller  storm-centers,  which,  being  of 
nature  of  tornadoes,  seemed  to  have  done  considerable  damage,  both  by  wind  j 
rain,  in  Eastern  Pennsylvania  and  in  Maryland.  The  most  severe  winds  were,  a 
always  the  case,  reported  from  the  New  Jei-sey  coast ;  and,  destructive  as  these  noi 
easterly  gales  were  to  property  on  the  land,  it  is  satisfactory  to  be  able  to  refer  to 
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etter  of  Captain  Felber,  of  the  steamship  E.  M.  Arndt,  who  testifies  that,  being  on 
lis  way  to-New  York  with  a  disabled  propelling-screw,  and  relying  entirely  upon  the 
vinds,  he  was  fortunate  enough  to  obtain  a  copy  of  the  New  York  Herald  on  the  10th 
if  August,  of  the  preceding  day,  containing  the  prediction  of  continued  nortbeasterly 
^inds  along  the  New  England  coast,  and  relying  upon  this,  made  a  speedy  and  safe 
passage  to  the  harbor  of  New  York,  which  he  entered  at  6  p.  m.,  August  13.  The 
torm  which  on  the  morning  of  August  14  was  probably  central  near  Long  Branch, 
Jew  Jersey,  appears  to  have  increased  somewhat  in  size  and  severity  during  the  day, 
»roducing  brisk  and  high  northeasterly  winds  in  Southern  New  England,  which  in- 
irease  was,  however,  quite  in  accordance  with  our  previous  knowledge  of  the  diurnal 
rrowth  and  subsidence  of  these  phenomena.  Owing  to  the  presence  of  a  large  body 
rf  cold,  dry  air  to  the  northward,  the  meteor  could  advance  but  very  little  in  that 
lirection  ;  it  appears  rather  to  have  moved  directly  eastward,  or  po.sssibly  east-north- 
lastward,  and,  on  the  morning  of  the  15th,  to  have  been  about  one  hundred  miles 
outh  of  Cape  Cod,  while  northeasterly  winds,  diminishing  in  force  and  backing  to 
lorth,  prevailed,  with  clouds  and  light  rain,  in  New  Englandi* 

During  the  15th  easterly  winds  with  rain  prevailed  at  Halifax,  and  the  disturbance 
eems  to  have  almost  completely  died  away.  It  is  important  to  notice  that,  while  this 
^mparatively  insigniticant  storm  was  thus  passing  northeastward  over  New  Jersey 
oward  Nova  Scotia,  the  barometer  had  steadily  risen  at  the  Bermudas,  with  light 
vinds  and  pleasant  weather  on  the  16th,  but  with  somewhat  stronger  southwesterly 
i^-inds  and  rain  on  the  13th,  14th,  and  15th.  The  highest  pressure  of  the  month  was 
ittained  at  the  Bermudas  on  the  18th  of  August,  aud  rainless  weather  continued  in 
hese  islands  from  the  I6th  to  the"2l8t  of  the  month ;  indeed,  the  drought  of  August 
md  September  has  been  much  complained  of  by  the  residents  of  those  islands.  L)ur- 
ng  tlfe  former  interval  the  cyclone,  which  has  been  frequently  termed  the  great 
"J^ova  Scotia  cyclone,  was  steadily  developing  some'  tiye  hundred  miles  to  the 
louthward.  The  first  report  that  has  reached  us  concerning  this  hurricane  is 
)robably  that  of  the  13th  of  August,  when  the  bark  Crest  of  the  Wave  reported 
I  heavy  gale  veering  from  northeast  to  southeast  in  latitude  14*^  and  longitude 
!7° ;  as,  however,  our  next  definite  information  concerning  the  hurricane  is  dated 
m  the  18th  of  the  month,  it  would  be  too  much  to  assutne  more  than  that  the 
leather  experienced  by  the  bark  Crest  of  the  Wave  was  intimately  associated  with 
he  early  history  of  the  Nova  Scotia  cyclone.  The  observation,  however,  deserves 
o  be  recorded,  inasmuch  as  sevtjral  of  these  storms  are  already  known  to  have  ori^in- 
it^d  not  far  from  the  region  in  which  the  Crest  of  the  Wave  then  was,  and  it  is 
ar  from  impossible  but  that  we  shall,  by  further  diligent  collocation  of  ships'  reports, 
)e  able  to  carry  back  the  history  of  the  Nova  Scotia  cyclone  from  the  18th  to  the  13th 
>f  August,  and  possibly  still  further,  and  to  show  that  this  belongs  to  the  class  of 
syclone-8  that  originate  near  the  coast  of  Senegambia,  and  distinguished  from  those 
hat  originate  further  to  the  west.  Be  this  as  it  maj%  the  history  of  the  Nova  Scotia 
jyclone  since  the  18th  of  August  seems  to  besutficiently  clear.  It  was  at  noon  of  that 
late  in  about  latitude  22^  and  longitude  60°,  with  li^ht  northeast  winds  and  falling 
larometer  at  the  Bermudas  ;  at  noon  of  August  19th  it  was  in  latitude  22^,  longitude 
)3P  ;  at  noon  of  August  20th,  in  latitude  27°,  longitude  66^  ;  at  noon  of  August  21pt, 
n  latitude  30°,  longitude  67°.5,  with  falling  barometer  and  strong  northeasterly  winds 
Peering  to  southeast  at  the  Bermudas  ;  at  noon,  August  22d,  it  was  in  latitude  33°.5, 
md  longitude  68°.5;  at  noon  of  August  23d,  in  latitude  37°  and  longitude  67°,  with 
louthwesterly  gales  at  the  Bermudas.  At  this  time  the  barometric  depression  attend- 
ng  the  cyclone  seems  to  have  extended  to  a  distance  of  at  least  five  hundred  miles 
lorthwest  and  northward  of  its  center,  with  falling  barometer  and  cloudy  weather 
'eported  in  New  England  and  Canada,  while  the  report  from  Mount  Washington 
ihows  continued  northwesterly  winds. 

In  the  multiplicity  of  conflicting  accounts  concerning  the  positions  of  vessels  and  the 
veather  experienced  by  them  on  the  23d,  24th,  and  25th  of  the  month,  it  is  difficult  to 
latisfy  that  desire  for  the  exact  truth  which  should  guide  the  study  of  nature.;  aud  in 
itating,  as  my  conclusion,  that  the  center  of  the  cyclone  and  its  most  terrific  mani- 
estation  of  power  did  not  pass  directly  over  Nova  Scotia,  but  kept  perhaps  two  hun- 
Ired  miles  ofl^  its  coast,  I  am  aware  that  discrepant  observations  may  be  adduced 
conflicting  with  this  conclusion.  It  is  uty  belief,  however,  that  at  midnight  of  the 
Mth-25th,  the  center  of  the  storm  must  have  been  in  latitude  44°  and  in  longitude  56°. 
It  was  about  this  time  that  the  lowest  barometers  were  experienced  at  Halifax,  Sidney, 
Jharlotte  Town,  and  also  on  board  several  vessels  at  that  time  near  the  coast  of  Nova 
)cotia.  Between  sunset  and  sunrise  of  this  night  occurred  the  greatest  destruction  of 
ife  and  property  in  this  region,  due  to  a  terrific  easterly  wind,  which  within  twenty- 
bur  hours  backed  from  southeast  to  northwest.  On  the  25th  at  ugon  the  storm  was 
apparently  central  in  latitude  44°.5  and  longitude 54°.5.  lb  was  at  this  time  that  the 
owest  barometer  was  reported  on  the  Magdalen  Islands,  Gulf  of  St.  Lawrence.  It  is  to 
>e  remarked,  however,  that  the  lowest  reading  of  the  barometers  in  Nova  Scotia  and 
ihe  Gulf  of  St.  Lawrence  when  reduced  to  the  sea-level  do  not  fall  below  28.1)0,  while 
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the  occasional  reports  of  barometric  readings  made  by  vessels  at  sea,  incorrect  thou: 
they  may  be,  owing  to  our  ignorance  of  the  errors  of  the  instrunientw,  yet  uniform 
point  to  a  pressure  at  least  as  low  as  28.30  inches  near  the  center  of  the  cyclone,  i 
the  25th  at  midnight  it  is  impossible  to  locate  the  region  of  lowest  barometer  neai 
than  is  indicated  by  the  winds  at  Harbor-Grace,  Newfoundland,  and  Cape  Bret< 
which  point  to  the  center  as  being  in  latitude  46^  and  longitude  .52°.  At  noon  of  t 
26th  the  center  must  have  been  about  latitude  47^.5  and  longitude  50°.  At  this  sai 
rate  of  progress  the  center  would  at  noon  of  the  27th  be  in  latitude  49^.5,  longitu 
54<^.5.  The  accompanying  table.  Appendix  No.  XII,  gives  in  addition  to  the  precedi 
positions,  which  are  comparatively  well  established,  alsothe  positions  of  the  baromet 
depression  that  reached  the  shores  of  Great  Britain  a  few  days  subseiiuently,  as  8h<n 
by  the  Bulletin  International ;  this  di.sturbance  was  apparently  far  less  severe  th 
that  of  Nova  Scotia,  which  is  in  accordance  with  the  well-recognized  general  rule  tl 
these  storms  gradually  extend  over  a  large  circular  area,  and,  alter  diminishing  in  for 
completely  break  up  on  encountering  large  continental  masses  of  dry  air. 

In  connection  with  tRis  brief  sketch  of  the  progress  of  the  Nova  Scotia  cyclone 
would  respectfully  direct  your  attention  to  the  fact  that  whenever  we  have  telegrapl 
cnmmnnication  with  the  Bermudas  it  will  become  possible  to  greatly  extend  the  scti 
of  the  storm-predictions,  and  by  the  co-operation  of  the  fast-sailing  European  ste^i 
ers  to  forewarn  vessels  leaving  the  porta  of  the  United  States  of  the  exiritence  of  ai 
cyclone  that  may  be  in  progress  some  distance  off  the  coast.  It  is  indeed  evident  th 
as  any  portion  of  the  territory  covered  by  the  signal-service  stations  is  liable  to  stori 
approaching  from  the  southeast,  southwest,  or  northwest,  it  should  be  equally  pi 
tccted,  if  possible,  on  all  sides.  The  advantages  of  an  extended  correspondence  wi 
navigat^>rs  have  been  very  strongly  felt  in  the  prosecution  of  this  work,  and  a  v« 
considerable  extension  in  this  direction  of  the  work  of  the  signal-service  would  sei 
to  be  justitiable. 

I  have  the  honor  to  remain,  very  respectfully,  yours, 

CLEVELAND  ABBE, 
Aa^istantf  Office  Chief  bignal-Offloer, 

Brig.  Gen.  A.  J.  Mtei^ 

Chief  Signal- Officer  J  United  States  Army. 


APPENDIXES    TO   THE    REP0I7T    ON    THE    NOVA    SCOTIA   CYCLONE    ( 

AUGUST   24-25,  1873. 

Appendix  No.  I. 

The  following  sources  of  information  have  been  examined : 

Signal-service  stations,  forms  4,  MSS. 

Signal -service  stations,  journals,  MSS. 

Canadian  stations,  forms  4,  MSS.,  (excepting  Saugeen,  Port  Dover,  Port  Stanl 
Quebec,  and  Kingston,  Canada,  for  week  ending  August  30,  and  Halifax  and  Chatha 
N.  B.,  for  week  ending  August  2i^) 

Remarks  of  H.  Clift,  at  HarlK)r-Grace,  Newfoundland,  MSS. 

Letter  of  Dr.  Smallwood,  Montreal,  September  13,  MSS. 

Letter  of  W.  C.  W.  Schreck,  observer-sergeant,  Eastport,  Me.,  Sept-ember  13,  MSS. 

Letter  of  A.  B.  Williams,  observer- sergeant,  Portland,  Me.,  September  15,  MSS. 

Letter  of  Capt.  C.  Felber,  steamer  E.  M.  Arndt,  MSS. 

Montreal  local  observations,  MSS. 

Storm-report  of  W.  Allison,  at  Chatham,  N.  B.,  MSS. 

Meteorological  register,  in  letter  of  Gilbert  Murdock,  September  20,  MSS. 

Meteorological  register,  in  letter  of  J.  P.  Hill,  September  22,  Sydney,  C.  B.,  MSS. 

Logs  of  steamship  Sonora,  MSS. 

Log  of  brig  Dorothea,  MSS. 

Log  of  steamship  Alhambra,  MSS. 

Log  of  steamer  Russia,  MSS. 

Log  of  steamer  Europa,  MSS.  • 

Prof.  Maury^s  Paper  l.')03— log  of  Hammonia,  MSS. 

Log  of  steamship  Albemarle,  MSS. 

Log  of  United  States  steamer  Powhatan,  August  23,  24,  25. 

Washington  Chronicle,  September  17  (f),  18  (f ),  27. 

New  York  Herald,  from  August  11  to  September  30. 

New  York  Times,  from  August  11  to  September  30. 

New  York  Tribune,  from  August  11  to  September  30. 

New  York  Journal  of  Commerce,  from  August  11  to  August  30,  and  from  Septembe 
to  September  19,  inclusive,  excepting  2,  3,  12,  10,  17  Septem^ber. 
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Boston  Jonrnal,  from  Aui^nst  11  to  September  18. 

k)8ton  Advertiser,  from  September  1  to  September  18. 

^tou  Globe,  from  August  11  to  September  18. 

Boston  Post,  from  August  11  to  August  30. 

^oiidon  Times,  from  August  24  to  September  12;   also,  letter  of  H.  B.  Wilson  in 

nes  of  September  18.    Files  of  Times  imperfect. 

jondou  Standard,  imperfect  files  up  to  September  12. 

jundoi)  Globe,  imperfect  files  up  to  September  12. 

!iOudon  Daily  News,  imperfect  tiles  up  to  September  12. 

jondou  Telegraph,  imperfect  files  up  to  September  12. 

Charlotte  Town  (Prince  Edward  Island)  Patriot,  August  28,  30,  September  18. 

'armouth  (X.  S.)  Herald,  August  2S,  September  4,  11. 

lalifax  Tri-Weekly  Academic  Recorder,  August  29, 

lalifax  Morning  Chronicle,  Aujjust  28,  30,  September  2,  4,  6,  11,  13,  16. 

Jew  Glasgow  (N.  8.)  Eastern  Chronicle,  August  28,  September  4. 

Jorth  Sydney  (C.  B.)  Herald,  August  27,  September  3. 

lydney  (C.  B.)  Cape  Breton  Advocate,  August  28,  September  11. 

iyduey  (C.  B.)  Tmies,  August  .30,  September  6,  13,  20.  • 

lamilton  (Bermuda)  Royal  Gazette,  August  12,  19.  26,  September  2,  9,  16. 

Newspaper  slips  inclosed  in  letter  of  Gilbert  Murdock,  September  20. 


Appendix  No.  II. 

i  of  vessels  from  which  infarmation  has  been  received  coiwerning  the  Nova  Scotia  cyclone  of 

Augusirt\-2b,  1873. 


America,  steamship. 
Australia,  steamship. 
Atlantic,  bark. 
Artbnr,  l>rig. 
Assam  Valley,  ship. 
Albemarle,  steamer. 
Athena,  bark. 
Alexander,  bark. 
Belle  Stewart,  bark. 
Brazos,  bark. 
Crest  of  the  Wave,  bark. 
Dos  Hermanos,  schooner. 
Dundee,  brig. 
£.  M.  Arndt,  steamer. 
Excelsior,  brigautine. 
Emma  F.  Lewis,  schooner. 

Esperanza,  . 

Ellen  Southard,  ship. 

Ella  Maria,  brig. 

Edinburgh,  steamship. 

Everhard  Delins,  bark. 

E.  M.  Seeds,  bark. 

Gnldfaxe,  ship. 

Hound,  brig. 

Helen  Sands,  bark. 

H.  M.  Crosby,  schooner. 

Helicon,  ship. 

Hoogly,  ship. 

Hebe,  ship. 

Helvetia,  ship. 

Hammonia,  steamship. 

Importer,  ship. 

Italia,  steamship. 

J.  Morton,  brig  or  schooner. 


Jas.  Kenway.  bark. 

Kingston,  bng. 

Louise,  bark. 

La  Plant,  steamship. 

Lookout,  schooner. 

Lapland,  steamer. 

Mary  Louise,  fishing-schooner. 

Minnehaha,  ship. 

Mary  ^.  Lunt,  schooner. 

Mercur,  bark. 

Napier,  schooner. 

Nora,  ship. 

Orinoco,  bark. 

Oceanic,  steamship. 

Oak  Point,  brig. 

Pennsylvania,  steamship. 

Primera,  bark. 

Russia,  steamer. 

Rtiform,  bark. 

Raven  wood,  brig. 

Saint  Olaf,  steamship. 

Salt  well,  steamship. 

Sappho,  schooner. 

Susan  E.  Voorhees,  brig. 

Scindia,  steamship. 

Spirito,  bark. 

The  Brothers,  schooner. 

Thos.  Dunham,  «hip. 

T.  Arthur,  brig. 

Ten  ax  Proposite,  bark. 

Young  Eagle,  bark. 

Zizine,  bark. 

Zuleiuia,  bark. 


Appendix  No.  III. 

tails  of  loss  or  damage  incurred  in  storm  of  August  24-25,  1873,  at  Cape  Breton ^  Gaspe^ 
Labrador,  Magdalen  Islands,  New  Brunswick,  Neiofoundlandj  Nova  Scotia,  and  Prince 
Edward  Island, 

i^essels  described  as  fishing-schooners  entered  under  the  bead  of  ** small"  vessels;  all 
ler  nnder  the  head  of  "larger?  vessels. 
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Lives  lost:  numbers  only  given  where  definite  information  has  been  received 
crews,  where  '*all  bands"  are  reported  lost,  have  been  estimated  at  10  for  eaoi 
crew. 

Amount  of  property  in  dollars  only  contains  such  items  as  have  been  report-ed. 

Buildings  damaged  or  destroyed:  contains  all  buildings*  of  whatever  descriptioi 
wbtere  numbers  have  been  given. 

All  loss  or  damage  described  as  "immense,"  "great,"  "several,"  "many,"  "incal 
culable,"  "unlimited,"  "very  large,"  &c.,  has  not  been  allowed  for  in  totaL 


Karnes  of  places. 

Vessels  dam- 
aged,    strand- 
ed, or  wrecked. 

1! 

r 

pi 

II 

Bemarks. 

cc 

CAPB  BRETON. 

Ainaleo  Lake 

6 

Aruv  Bay           . 

1 

56 

1 

Arlchat           

900 

Braad'Or  

(«) 

BonDeoadie 

60 
30 
20 
30 

Baddeck  Victoria  Conntv  .... 

,.v* 

Bonlederie 

Black  Kock  Licrht 

1 

5 

1 
29 

Wharf  damaged. 

BisrBraad'Or     a... 

Cow  Bay 

27 

iaoo.ooo 

(c)  I 
100 

Breakwatei',  docks,  an 

Creichton's  ITead 

wharves  damaged. 

Canso,  town,  harbor,  and  vicinity 

Carriboo  Cove,  (Straits  of  Canso) 
Cape  Breton 

(d)286 

3 

1 
(/)100 

(a) 
"'(A)"3 

(«)  100,0<.0 

Wharves   and    chapi 
damaged. 

(g)  200, 000 

Cape  Dolphin 

ChetlcaniD 

1 

EastBay 

82 

Fourche 

• 

Glace  Bay    

4 

1 

1 

Incouisbe. ...... ...... .......... 

(»■) 

L*A,rdoi8e 

1 

30 

X<insan      ....  ............  ..... 

4 

17 

Xx)ni8bonrflr    .- ............ 

Loch  Lomond 

1 

39 

H  vra  (or  Mire)  Bav    

2 

7 
37 

30 
3 
2 
4 
i 

Two  bridges  and  on 
charch  damaged. 

W  harvea   da  maged. 

Wharves,  bridges,  an 
church  damaged. 

Main-a-dien 

(k) 

North  Syclney 

(J) 

Port  Caledonia 

Point  Edward 

Petit  de  Grot    

22 

Port  Ilawksbury 

Port  Hood 

Konnd  iHland 

Riviere  Bourgie»e 

15 
30 

2 
(#)1 

(n) 

(r) 
15 

70,000 
(p)  75.000 

30 
(9) 

2 

Svdnev  

(0) 

Wharves,    dock 

St.  Peter's .» 

bridges,    and    cro] 
damage<l. 
One  church  damaged 

Scatterie 1 

a  All  hands  lost. 

b  Three  vf  snelH ;  all  bands. 

e  New  ligbt-luMifie. 

d  Several ;  $1,000  each  loss. 

e  I^HH  to  bnildings. 

J  Included  in  other  items. 

a  Jahw  to  Halifax  underwriters. 

h  Washtnl  ashore. 

i  Several  boats ;  not  included  in  total 


k  Great ;  not  included  in  total. 
{  One  schooner  lost ;  all  hands ;  also  one  mai 
m  One  crrw  ;  all  bauds, 
n  Two  crewH ;  all  hands, 
o  Several ;  not  iucluded  in  totaL 
p  To  shipping. 

q  Many ;  not  included  in  total, 
r  Si'vernl ;  not  included  in  totaL 
«  &  S.  SiiltwelL  % 


Digitized 


by  Google 


CHIEF   SIGNAL-OPFICEB. 


1031 


Names  of  places. 

aged,     strand- 
ed, or  wrecked. 

c  * 

13 

of 

n 
V 

Remarks. 

• 

1 

1 

Jatk  Brbton— Oontinaed. 
Un's....! 

1 

It  Bay 

16 

vcocomanch ................. 

2 

47 
100 

crews  estiniated  at  ten  eaob . 

** 

Total    

308 

264 

147 

$645,000 

545 

GASPB. 

iradorm 

3 

cp  aa  Loup  ........... ...... 

(a) 

Wharves  destroyed. 

lit  St  Peter 

(6) 
40 

ce 

Total    

40 

2 

LABBADOB. 

tie  Harbor 

(c) 
<c> 
(e) 

id) 
(d) 
(rf) 



6  Charles 

ie  Harrison 

3 

4 
1 

lau  Tickle  

(/) 

(position?) 

1 

56 
70 

en  crews  estim'd  at  ten  each. 

Total 

8 

126 

MAGDALEN  ISLANDS. 

herst  Harbor 

(A)   69 

1 

17 

{i)(*)66 

4 

1 

3 

ry  Island... 

Bar 

zdalen  Island 

52 
(I)    30 

Asant  Bay 

Harry  Head 

12 

Total 

52 

92 

15 

NKW  BBUNBWICK. 

ch  Island,  near  Bactonche  . 

Bridge  damaged. 

toQche 

3 

3 

Wharf  and  bridge  dam- 
aged. 

tham      

id) 

>^Bald 

... 
2 

kaine 

Bridge. 

ndance , 

ilian's  Point,  Sbediao 

1 

English  gnn-boat. 

hibocke 

1 

Wliarves  and  bridges^ 

Tohn's   

.  damaged. 

tliac 

(«)  15,000 

ih) 

a  Unlimited;  not  included  in  total 
h  Several ;  not  included  in  total, 
e  Very  large;  not  included  in  totaL 
i  Immense ;  not  included  in  totaL 
e  Three  crews ;  all  hands. 
/Incalculable;  not  included  in  total. 
g  Oil  laud,  thirty-seven  or  more ;  at  sea,  two 
men  and  four  crews. 


k  Forty-six  outside  of  harbor,  twenty- three  in 

siile  of  harbor. 
i  Including  bark  Swift. 
k  included  lu  other  items  in  totaL 
I  Included  in  item  for  Magdalen  Island, 
m  To  railroad-track. 
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Names  of  plaoes. 

Vessels  dam- 
aged,    strand- 
ed, or  wrecked. 

1 
It 

c  % 

is 

2 

Amount  of  prop- 
erty reported  iu 
dollars. 

ll 

II 
it 

Remarks. 

1 

2 

New  Brunswick— Continued. 
Sheroogue 

1 
1 

• 

ShipHarbor  Point 



Total 

2-2 

3 

$15, 000 

1 

NEWFOUNDLAND. 

Cow  Head,  west  coast 

(a) 

(b) 

Cane  Rav    ....... 

2 

Two     churches      an 
crops  damaged. 

Port  Rich ^ 

(c)    1 
1 

" 

St.  John's             ..      ...  ... 



Total 

20 

2 

2 

NOVA  SCOTIA. 

Albion  Mines 

3 
5 
4 

1 

.  -     >w  .  . 

Aiitigonish 

1 

(d) 

Wharves 

Baytield,  near  Antieonish 

Ballard  Wharf         

1 

Blac'k  River,  near  AnticoDish*. .. 

(e) 

Btdford,  near  Halifax 

1 

Wharves  damaged. 
Military  tents  dam'g'<i 
Church  damaged. 

liedford  Rifle  Raupp                  »  . 

Baaver  Harbor.  Halifax  County . 
('anso.  Straits  of 

(/) 

ig)  4 

ig)  19 

3 
1 

(h)   4 
I 

1 

15 

1 

Cape  Canso 

62 

Cape  Jack,  Straits  of  Canso 

1 

Cape  Sable,  off 

Cape  Nejtro 

2 

1 

► 

Crow  Harbor 

CapH  St.  Gfeorge 

1 

1 
1 
3 

i>evir8  Island 

5 

Digby 

Frazer's  Point 

Goldeuville : 

22 

Goose  River,  near  Guysboro  . ., 
Goose  River,  Cumberland  County 
Guvsboro 

1 
4 

8 
1 
3 
2 

1 
1 

$30,000 

100 

Wharves  damaged. 

Halifax; 

(i) 

ilantsport 



Harbor  Boucher,  near  Antigouish 
Irish  Cove,  near  Halifax 

Island  Cove 

(i) 

iHiiac's  Harlior  ......  .  .. 

4 

1 

1 
28 

2 

ik)    16 

Kenint   

Ketch  Harbor 

(») 

La  Boer  Harbor 

From  report  of  Cap 
F.  K.  Barr,U.S.re\ 
enuc-cutter. 

Lennox  Passage,  Straits  of  Canso 
Manchester 

• 

100 

Owl's  Head 

1 

8 

24 

3 

1 
1 
4 

l*ort  Mulgrave 

1 

(I) 

8,000 



Wharves  damaged. 

Picton      

Pictou  Landing 

1 

Wharf  damaged. 

Pictou  Inland 



1 

Point  Pleasant 

1 

Pirate  Cove 



a  Twenty  French  fishermen.  (!) 

£r  All  hands  supposed  ;  not  included  In  total. 

c  Ship  Scotia. 

d  Considerable ;  not  included  in  totaL 

<•  All  barns ;  not  included  in  t-otal. 

/  A  numl»er  of:  not  included  iu  totaL 

g  Included  in  other  items. 


h  Including  ship  Ellen  Southard, 
t  Several;  not  inelndod  in  total 
I:  Including  church. 

I  One  schooner ;  all  hands ;   one  more  drifts 
ashoi'e. 
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1 
Xamea  of  places. 

Vessels  dam- 
a]£ed,     Htraud- 
ed,  or  wrecked. 

1! 

c  « 

11* 
§12 

Bemarks. 

S 

1 

XovA  Scotia— Contiuued. 
i^Vash 

(a)    4 

1 
1 
4 

1 
1 
1 

(d)  2 

1 

. 

nd's  Golf  

< 

iizwask  Basin 

2 

nibro                            ........... 

ud  Point 

plboiirn©          .          ..   ........ 

12 

(c)    33 

^oiidi© 

5 

2 

allncf^                           .-     ....... 

bite  Head      — 

30 
10 

le  crew  estimated  at 

Total    

10 

145» 

40 

»3S,000 

349 

PRINCE  EDWARD  ISLAND, 
larlotte  Town           .           ... 

4 

6 

1 

(9)    1 

3 

W  h  a  r  V  e  s :  railroad- 

na  CAvnndish 

(h) 

.1 

Ht  Point  Cbaoel 

3 

1 
1 
5 
(t)    30 
2 
50 

7 

>rth  Cane 

(?)73 
if) 
(k) 
(I) 

jtth  Bay .        

ndon    ..  ... . 

dnce  Edward  Island 

Do                    

T  wen  tv-se  ven    more 

DDette         .................... 

1 
2 
1 

1 

mentioned. 

)ck  V  Point 

aiiliope              ... 

if) 

est  Cape      

80 
80 

... i. ......  . 

ght  crews.estimatedat  ten  each 

Total       

5 

58 

(»/i)  160 

PINAL  SUMMARY. 

•pe  Breton 

308 
40 
(n) 
•  52 

264 

2 

8 

92 

22 

2 

149 

58 

147 

645, 000 

545 

IncludlngS.S.8altweIl. 

8pe                            .... 

brador 

126 
15 
3 

(0) 

(P) 

Including  bark  Swift. 

jw  Brunswick 

15,000 

1 

2 
349 

Inclnding  English  cun- 

'  wfoundland 

20 
10 

5 

boat 
iDcluiling  ship  Scotia. 
Including  ships  James 

)va  Scotia 

40 
160 

38,000 

ince  Edward  Island  ...... 

Duncan    and    Ellea 
Southard. 
Including    ship    Mas- 
cougas. 

Total 

435 

597 

491 

698, 000 

897 

a  Inclnding  ship  James  Duncan. 

h  Several ;  not  included  in  total. 

cincluding  three  churches. 

d  Including  ship  James  Duncan ;  also  included 

in  Pugwai^h  account 
€  Two  vassels';  all  bands. 
/All  hands. 

fffthip  Mascongas,  for  LiverpooL 
A  One  vessel ;  all  hands. 


i  Estimated. 

*  All  hanTIs  supposed  lost.' 

I  Drifted  ashore  ;  included  in  other  items, 
m  Not  .including  the  thirty  crews  reported  lost 

in  North  Bay. 
n  Incalculable. 

0  Iramoiise  ;  not  included  in  total. 
p  Unlimited. 
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Appendix  No.  XII. 
Approximate  positions  adopted  for  the  Xova  Scotia  cyclone  of  Atigust  24-25,  1873. 


Latitude. 

Longitude. 

August  13.  ' 

14  north. 

27  west. 

» 

•               • 

*                • 

•                • 

August 

18  noon 

20 

60    west. 

August 

19  noon. 

22 

63    west. 

Anj^ust 

20  noon. 

27 

66    west. 

August 

21  noon. 

30 

67.5  west. 

August 

22  noon. 

33.5 

68.5  west. 

August 

23  noon. 

37 

67    west. 

August 

24  noon. 

41 

61.5  west. 

August 

24  midnight. 

44 

56    west. 

August 

25  noon. 

44.5 

54.5  west. 

August 

25  midnight. 

46 

52    west. 

August 

26  noon. 

47.5 

50    west. 

August 

27  noon. 

49.5 

44.5  west. 

• 

* 

#                   *» 

•                   • 

August 

29 

(54 1) 

(29  T)  west. 

• 

• 

#                                  • 

/ 

#                  • 

August 

31 

57 

15  west. 

September 

I 

58 

6  west. 

September 

2 

58 

'   4  east. 

Paper  29. 

LIST  OF  DISASTERS  TO  SHIPPING  UPON  THE   GREAT   AMERICAN  LAK] 
DURING  THE  YEAR  1873. 

JANUARY. 

2d. — Schooner  E.  M.  Shoyer  adrift ;  caught  in  the  ice  and  abandoned  off  Chicago. 
3d. — Propeller  Ironsides  slightly  damaged  by  ice  at  Milwaukee. 

Steam  ferry-boat  Victoria  broke  her  machinery  at  Detroit. 

Propeller  City  of  Fremont  disjibled  by  striking  the  bar  at  Grand  Haven. 
4th. — Steam  ferry-boat  Detroit  had  her  sides  broken  by  running  ice  at  Detroit. 
10th. — Propeller  Messenger  disable<l  while  breaking  ice  in  Milwaukee  River. 
16th.— Propeller  Manistee  disabled  on  Lake  Michigan  by  losing  wheel ;  towed  to 

Milwaukee. 
23d. — Propeller  Messenger  slightly  damaged  on  Lake  Michigan. 

A  sail-yacht  in  the  ice  off  Bass  Island,  Lake  Erie. 
24th. — Propeller  Manistee  detained  by  ice  off  Milwaukee. 
27th. — Pro|>eller8  Manist4)e  and  Messenger  ice-bound  on  Lake  Michigan. 
30th.— Propeller  City  of  Fremont  detained  three  days  by  ice  twenty-five  miles  c 
Milwaukee,  on  Lake  Michigan ;  obliged  to  use  bacoii  for  fuel. 

FEBRUARY. 

(Ice  unusually  extensive  on  Lake  Michigan.) 

2d. — Steamer  Transit  aground  near  Detroit. 

4th. — Propt^ller  City  of  Fremont  cut  her  way  through  the  ice  at  Milwaukee,  bat  coi 

pelled  to  return  without  reaching  Grand  Haven. 
9th. — ^Propeller  City  of  Fremont  made  another  unsuccessful   attempt  to  cross  Lsl 

Michigan.    Ice  supposed  to  extend  entirely  across  the  lake ;  a  fsict  never  befo 

known.    Tug  Tempest  sunk  at  Grand  Haven. 
20th. — Propeller  City  of  Fremont  again  failed  to  penetrate  the  ice  in  the  lake. 
28th. — Propellers  Manistee  and  Messenger  have  remained  ice-bound  on  Lake  Midi 

gan,  off  the  east  shore,  daring  the  entire  month. 
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MABCH. 

l<ake  Michigan  supposed  to  be  frozen  entirely  across  except,  perhaps,  some  cracks.) 

—Propeller  Manistee  fast  in  ice  five  miles  off  Lincoln,' on  east  shore  Lake  Michi- 
gan.    Has  been  in  ice  thirty-seven  days. 
Propeller  Messenger  a  little  norlh  of  Stony  Point, 
tih.— Proi>eller  Messenger  four  miles  off  Little  Point  Sauble. 

Propeller  Manistee  got  to  within  one  mile  of  Lincoln, 
th.— Propeller  Saint  Joseph  detained  by  ice  at  entrance   of  Milwaukee  Harbor. 

Gk>t  out,  and  returned  to  port  14tb. 
;h.— Ferry  steamer  Favorite  driven  a^^ainst  her  dock  and  damaged  by  a  heavy  gale 

at  Detroit, 
th. — Propeller  City  of  Fremont  got  through  ice-belt  at  end  of  Harbor  of  Milwaukee, 
bh. — Steamer  City  of  Sandusky  damaged  by  fire  at  Detroit, 
tb. — Propeller  Messenger  four  miles  from  Ludington,  in  ice. 
Propeller  Manistee  still  near  Lincoln,  in  the  ice. 
Tug  Anna  Dobbins  damaged  by  ice  and  sunk  at  Cleveland. 
Lh. — Tug  Tempest  damaged  while  breaking  ice  at  Grand  Haven. 
Jt.— Propeller  Manistee  still  ice-bound  near  Lincoln.      Has  been  on  the  lake  in 
ice  hfty- three  days. 
Propeller  Messenger  has  been  carried  south  by  moving  ice. 
i.—Propeller  City  of  Fremont  seen  in  the  ice  twelve  miles  from  Saint  Joseph,  hav- 
ing been  driven  about  the  lake  for  a  week.    Returned  to  Milwaukee  27th. 
th. — Propeller  Manistee  reached  Ludington  Harbor  all  right. 
Navigation  across  Lake  Michigan  opened,  having  been  interrupted  by  ice  for  two 
mouths, 
th. — Propeller  Messenger  reached  Milwaukee,  having  been  detained  by  ice  on  Lake 
Michigan  since  January  "26. 
Scow  Ida  H.  Bloom  damaged  by  colliding  with  Clark  street  bridge,  Chicago.    Dam- 
age $100. 
th.— Steamer  B.  F.  Ferris  frozen  in  between  Middle  Bass  Island  and  Put-in-Bay, 

Lake  Erie, 
jt.— Schooner  Alice  forced  ashore  by  ice  near  Point-au-Pelee,  Lake  Erie,  and  scut- 
tled. 
Tug  Leviathan  damaged  by  ice  in  Lake  Michigan,  and  returned  to  Milwaukee. 
Steamer  l)ove  damaged  by  ice  in  Detroit  River. 


. — Scow  Raven  dismasted  by  colliding  with  a  bridge  at  Toledo. 
,— Propeller  City  of  Fremont  damaged  by  ice  on  Lake  Michigan.    Repaired  at  Mil- 
waukee. 
Sandy  McGuire,  a  sailor,  fell  from  a  mast  88^  feet,  and  fatally  injured,  at  Chicago, 
i.— Schooner  Caroline  Marsh  lost  jib-boom  at  Charlotte,  Lake  Ontario. 
1. — Light-house  at  Erie  blown  down. 

Schooner  Aldebaran  lost  foremast  by  lightning  at  Buffalo. 
J.— Steamer  Dove  ran  ashore  at  Ecorse,  Detroit  River.    Got  off. 
1. — Schooner  Topsey  and  scow  Gladiator  lost  bowsprits  and  jib-booms  by  collision 

at  Chicago. 
J.— Schooner  Gamecock  damaged  by  striking  on  pier  at  Chicago, 
th. — Scow  R.  D.  Owen  damaged  by  ice  at  Sheboygan. 
Steamer  George  S.  Frost  broke  her  wheel  on  Lake  Huron. 

Steam-barge  Mary  Nills  broke  from  her  moorings  and  drifted  ashore  at  Detroit. 
Steam-barge  Whetmore  and  two  vessels  ran  ashore  on  Belle  Isle,  Detroit  River, 
th. — George  Eyre,  of  propeller  Grace  Dormer,  fell  overboard  and  drowned,  near 
Algona,  Saint  Clair  River. 
Steamer  Mason  broke  her  shaft  in  Saginaw  River, 
th. — Barge  Mary  Stockton  broke  from  her  moorings  at  Detroit,  filled,  and  sunk, 
th. — Barge  Lothair  broke  her  rudder  at  Oswego, 
th.— William  Duncan,  sailor  of  schooner  Knight  Templar,  fell  from  foremast  and 

was  seriously  injured  at  Oswego, 
th. — Schooner  J.  J.  Hill  ran  on  East  Island,  Oswego,  and  stove  a  hole  in  port  bow ; 
2,300  bushels  grain  wet. 
A  sailor  fell  from  yawl  of  schooner  Flying  Dutchman  in  Niagara  River,  and  was 
drowned, 
th.— Steamer  City  of  Toronto  stove  in  her  paddle-box  by  drifting  on  piles  at  Nia- 
gara. 
Tng  John  Martin  lost  rudder  at  Detroit.    Recovered  by  divers. 
Steamer  City  of  Dresden  ran  aground  on  Belle  Isle,  Detroit  River.    Got  off. 
th. — Steamer  Sheboygan  damaged  by  collision  at  Sheyboygan. 
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SchooDer  Lewis  Ludington  lost  jib-boom  by  collision  with  steam-barge  Michi 
Grot  at  Chicago. 
Idth. — Several  vessels  fast  in  ice  on  Lake  Michigan. 

Barge  J.  D.  Crow  drifted  on  dock  at  Chatham,  Ontario. 
20thj — Schooner  Citizen  sunk  and  broken  up  at  Fairport,  Ohio. 

Propeller  Benton  ran  upon  middle  ground  at  Port  Huron  and  broke  her  wheel. 
Captain  Hume  and  a  sailor  of  schooner  S.  J.  Collier  severely  injured  by  breaking 

rope,  at  Oswego. 
Schooner  Canadian  lost  jib-boom  by  collision  with  schooner  Netta  Woodward, 
Oswego. 
2l8t.—  Steamer  Metropolis  damaged  by  collision  with  bridge  at  Manistee. 

Schooner  Denmark  damaged  by  being  run  into  by  steam-barge  Michael  Grot, 

Chicago. 
Scow,  loaded  with  130  tons  of  iron-ore,  foundered  off  Lyons  Point,  Lake  Ontario, 
Steamer  Seneca  struck  a  snag  and  sunk  near  Windsor,  Ontario. 
22d. — Schooner  Mermaid  lost  bow-sprit  and  jib-boom  by  collision  with  Kitty  Grai 
at  Chicago. 
Schooner  Raleigh  damaged  on  piers  at  Chicago. 

Scow  Moneymaker  lost  bow-sprit  by  collision  with  ferry-steamer  at  Detroit. 
23d.— Steam-yacht  Clara  lost  smoke-stack  and  upper  works  by  collision  with  school 
Cornelia  Anisden,  at  Detroit. 
A  dredge  sunk  by  ice  at  Manitowoc. 
Schooner  Gamecock  damaged  on  harbor  pier,  Chicago. 
Barge  M.  Grot  lost  mast  by  running  into  a  bridge  at  Chicago. 
Schooner  Lucy  Graham   lost   foremast   by  collision   with  scUooner  Wilcox, 
Chicago. 
24th. — Schooner  Mary  Booth  arrived  at  Chicago  leaking  badly. 
Scow  Vampire  ran  ashore  on  Chick-a-nola  Reef,  Lake  Erie. 
Francis  McCavitt,  sailor  on  schooner  Thos.  H.  Mott,  fell  from  mast  and  fata 

injured,  at  Buffalo. 
Schooner  Waleska  sprung  a  leak  at  Sheboygan. 
25th.— Barges  Banner  and  Rio  Grande  ran  aground  on  Saint  Clair  Flats;    got 

without  damage. 
26th. — Schooner  Negaunee  sprung  a  leak  in  the  ice  on  Lake  Erie. 
Steamer  Saginaw  broke  machinery  on  Lake  Michigan. 
Steam-barge  Trad*ir  slightly  damaged  by  lire. 

Schooner  White  Oak  damaged  by  collision  with  a  bridge  at  Kingston. 
Steamer  Milton  D.  Ward  broke  wheel  in  ice  at  Port  Huron. 
Schooner  Richard  Mott  lost  rudder  by  ice  at  Poonto  pier,  Lake  Micbigao. 
Schooner  Sweet  Home  driven  ashore  at  Wolfe  Island,  near  Kingston,  by  the  U 
got  off;  slightly  damaged,  and  towed  to  Kingston. 
28th. — Schooner  Grenada  arrived  at  Toledo  after  a  perilous  passage;  2,075  barr 
salt  lost  overboard  on  the  trip  from  Oswt^go. 
Schotmer  Wanderer  ashore  on  Kelly's  Island  ;  raised  and  towed  to  Cleveland. 
Scow  Sea-Bird  ashore  on  Kelly's  Island  during  a  snow-storm, 
30th. — Steamer  Magnet  ashore  on  Kelly's  Island. 


1st. — Bark  T.  B.  Rice  ashore  at  Kelly's  Island,  Lake  Erie. 

Schooner  John  M.  McGt^e  damaged  by  fire  on  Lake  Huron. 
2d. — A  sailor  named  Jorkill  Oleson,  of  schooner  Hibbard,  fell  from  mast  and  br< 

his  leg,  at  Chicago. 
Schooner  Curlew  crushed  her  anchor  through  her  hull  and  became  wat«r-logged, 

Chicago. 
Scow  Planet  parted  anchor  and  went  ashore  at  Evanston,  Lake  Michigan  ;  got 

slightly  damaged. 
Scow  H.  G.  Williams,  coal-laden,  hard  aground  on  Carrolton  Bar,  Saginaw  Bay. 
3d. — Schooner  Trenton,  grain,  ashore  near  Port  Colborne;  got  off  and  towed  to  port 
Schooners  H.  G.  Cleveland  and  City  of  the  Straits  ashore  at  Long  Point,  Lake  Er 

got  off. 
Geo.  Terry,  captain  of  barge  Poland,  fell  overboard  and  drowned  off  Port  Anstin 
Schooner  Lyman  Casey  beached  near  Marblehead,  Lake  Erie  ;  got  off  slightly  dA 

aged. 
Propeller  Champlain  broke  wheel  in  ice  at  Milwaukee. 
Bark  Eraatns  Corning  aground  at  Buffalo. 

Schooner  D.  Dousman  lost  jib-boom  by  collision  with  scow  Rnst,  at  Cleveland. 
Tug  Hagerman  broke  wheel  in  ice  at  Milwaukee. 
Schooner  Maine  damaged  by  collision  at  Chicago. 
Propeller  Thos.  A.  Scott  broke  her  wheel  at  Erie. 
Schooner  Wm.  Sturges  lost  Jib-boom  by  collision  with  propeller  Union,  at  Chicaj 
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Tug  TifFt  damaged  by  ice  in  Milwaukee  Bay. 
Schooner  Tranchniontagne  damaged  by  squall  in  Lake  Erie. 

David  Myers,  sailor  on  schooner  Sea  Gem,  fell  overboard  and  drowned  off  Manito- 
woc. 
1. — Bark  John  Mamm  snnk  at.  Kingston. 
Tug  Perew  daniagi  d  at  Buffalo. 
Steamer  Canada  sprung  a  leak  and  was  towed  ashore  near  Turtle  Light,  Lake 

Erie;  fifteen  thousand  bushels  corn  tlamaged  ;  got  off  and  towed  to  Toledo. 
John  Campbell,  watchman  of  propeller  Vanderbi It,  fatally  injured  by  falling  into 

the  hold  of  the  propeller  at  Buffalo. 
Scow  I.  M.  Hill  broke  uiaiu-boom  on  Lnke  Michigan. 

. — Schooner  Jennie  Powell  sprung  a  leak  off' Toledo  and  put  back  to  port. 
I. — Schooner  Catchpole  lost  jib-boom  and  bowsprit  by  collision  with  schooner  Lake 
Forest,  off  Big  Point  Sauble,  Lake  Michigan. 
Schooner  Challenge  damaged  by  collision  at  Ludington,  Michigan. 
Tug  Sarah  Daly  damaged  by  fire  at  Ogdensburgh. 
I. — Schooner  K.  P.  Mason  damaged  by  colliding  with  railroad  bridge  at  Milwaukee. 
Schooner  Riverside  lost  jib-boom  by  colliding  with  a  bridge  at  Chicago. 
Tug  Goodnow  broke  her  machinery  in  Detroit  River. 
Tug  Annie  Dabbins  had  her  stern  damaged  by  collision  in  Detroit  River. 
Schooner  American  Union -ashore  at  Bois  Blanc  Island,  Straits  of  Mackinac. 
I. — Propeller  Arizona  sunk  by  collision  with  propeller  E.  F.  Blanchard  at  Saint  Clair 
Flats  ;  raised  and  towed  to  Detroit. 
Schooner  John  T.  Mott  ran  upon  a  reef  near  Fox  Point,  Lake  Michigan ;  got  off 

without  damage. 
George^weeny,  second  engineer  of  tug  Wilcox,  killed  by  machinery  at  Port  Huron. 
Steamer  Favorite  lost  anchor  in  Detroit  River. 

Schooner  Eliza  Fischer  caught  tire  off  Oswego ;  12,000  feet  lumber  thrown  over- 
board before  fire  was  extinguished. 
Propeller  Menominee  and  steam-barge  Selah  N.  Chamberlin  ran  ashore  at  Bois 
Blanc  Island  in  the  Straits  during  a  fog ;  got  off. 
I. — Propeller  City  of  Concord  damaged  by  collision  with  schooner  Geo.  C.  Finney, 
in  tow  of  tug  Merrill,  at  Milwaukee. 
Schooner  Cape  Horn  sunk  by  collision  with  propeller  Java  near  Long  Point,  Lake 

Erie  ;  crew  saved,  except  Mrs.  Jacobs,  the  cook,  who  was  drowned. 
Propeller  Manistee  struck  beach  at  Port  Washington,  Lake  Michigan,  during  a 
fog ;  got  off. 
h. — Propeller  Meteor  damaged  her  machinery  at  Detroit. 
Scow  U.  S.  Grant  capsized  by  ice  in  the  bay  at  Milwaukee. 
Schooner  W.  J.  Whaling  carried  away  her  main-rigging  by  colliding  with  a  bridge 

at  Milwaukee. 
Bark  Gen.  Burnside  injured  by  ice  off  Point  Aux  Barques ;  repaired  at  Detroit. 
Schooner  Ben  Moe  and  scow  Monitor  damaged  by  the  ice  on  Lake  Michigan. 
Schooner  Keweenaw  damaged  by  ice  at  Detroit. 
;h. — Tug  M.  J.  Mills  sunk  off  Sand  Beach,  Lake  Huron  ;  crew  saved. 
Schooner  Cornelia  ashore  at  Menominee,  Green  Bay  ;  got  off  with  slight  damage. 
Captain  Fades,  of  schooner  Frank  D.  Barker,  ha<i  his  jaw  broken  in  two  i)laces  by 

the  haudle  of  a  winch. 
Steamer  Spartan  ran  ashore  on  Nine-Mile  Point,  Lake  Erie,  during  a  fog ;  got  oft'. 
Barge  Bessie  Smith  lost  anchor  at  Springwells. 
;h. — Schooner  Advance  lost  jib-boom  on  Lake  Michigan. 
Schooner  Amanda  damaged  by  being  run  into  by  propeller  Gen.  Payne. 
Schooner  J.  A.  McDonahl  sunk  at  Oswego;  raised  and  repaired. 
Lb. — Schooner  Telegraph  damaged  by  colliding  with  a  bridge  at  Oswego. 
Schooner  Maria  Annette  lost  center-board  on  Lake  Ontario. 
Schooner  Kate  Kelly  damaged  by  collision. at  Oswego. 
:h.— Scow  Newell  Hubbard,  lumber-laden,  ran  ashore  on  Belle  Isle,  Detroit  River. 
Steam-yacht  Dime  sunk  at  Lambton,  Saint  Clair  River,  by  striking  on  pile. 
Schooner  Mary  Battle  arrived  at  Port  Colborne  in  a  dismasted  condition,  having 

lost  main  and  mizzen  niasts  during  a  squall  on  Lake  Erie. 
Tug  Mystic  broke  her  shaft  on  Saginaw  Bay. 
Propeller  Lady  Franklin  broke  her  wheel  at  Marquette. 
Bark  Red,  White,  and  Blue  sprung  a  leak  at  Buffalo, 
th.— Steamer  Eighth  Ohio  broke  machinery  on  Lake  Huron. 
Schooner  Netta  Weaver  sprung  a  leak  on  Lake  Huron. 

Propeller  Oconto  collided  with  steamer  Sheboygan,  at  Manitowoc,  cutting  through 
the  steamer's  gnard  to  the  main-deck, 
th. — Schooner  Surprise  ashore  at  Kingston. 

Schooner  Jessie  Scarth  ashore  at  Point  Frederick  ;  got  off  with  slight  damage, 
th. — ^Tug  Maria  Mel v in  burst  her  boiler  at  Oswe;:;o. 
Steamer  Nashua  aground  on  Fighting  Island ;  got  off. 
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20th. — Bark  Chandler  J.  Wells,  corn-laden,  collided  with  schooner  Havana,  off  M 

wankee.   The  Havana  lost  bowsprit,  jib  boom,  and  head-gear.    The  Wells  w 

damaged  to  the  extent  of  $1,500  or  $1,600,  and  was  towed  back  for  repairs. 
Steamer  Muskegon  broke  her  connecting-rod  off  Moskegou. 
21st; — Scow  Minnie  Corlette  capsized  and  tilled  with  water  at  Pentwater.     Rais 

and  towed  inside,  and  capsized  again. 
Barge  Lillie  May  damaged  by  collision  with  barge  Paragon  at  Windsor. 
Schooner  Alice  B.  Norris  ran  ashore  on  South  Fox  Island  during  a  fog.    One  hu 

dred  and  fifty  tons  coal  jettisoned.    Got  off  with  $1,200  damage. 
22d. — Schooner  Cascade   lost   bowsprit   by  collision  with  propeller  Meteor  at  Mi 

qnette. 
Albert  Anderson,  a  passenger  on  steamer  Dime,  fell  overboard  and  drowned  at  0 

tario. 
Alexander  Jessamer,  of  schooner  Mears,  fell  upon  deck  and  killed  near  Manit 

Islands. 
23d. — Patrick  O'Donell,  second  engineer  of  propeller  City  of  Detroit,  killed  by  fa 

ing  tjirough  hatchway  at  Detroit. 
24th.— John  Breen,  sailor,  fell  from  a  mast  at  Bay  City,  and  was  fatally  injured. 
Barge  Ocean  towed  to  Detroit  leaking. 
Schooner  "  E.  C.  L."ran  ashore  during  a  fog  at  Washington  Harbor.    Got  off  wit 

out  damage. 
Propeller  Get)rgian  ran  npon  a  shoal  in  the  channel  opposite  Ganaoogae,  and  spru 

a  bad  leak. 
25th. — Propeller   Milwaukee    ran    ashore   in  Saint  Clair  River.      Got  off  witho 

damage. 
Schooner  Cecelia  ashore  on  Black  Creek,  near  Muskegon,  Michigan.    • 
26th.— John  Maythem,  engineer  of  tug  Frank  Perew,  seriously  scalded  at  Buffalo. 
Schooner  Willie  Keller  lost  mizzenmast  by  colliding  with  bridge  over  Wellai 

Canal. 
Schooner  Grace  Murray,  iron  ore,  ashore  on  Charity  Shoals. 
Propeller  Mohawk  ran  ashore  at  North  Point,  Milwaukee,  during  a  fog.    Got  < 

without  damage. 
John  Gillan,  captain  of  schooner  W.  H.  Converse,  drowned  in  Lake  Ontario. 
27th. — Schooner  Traveler  ashore  at  Sheboygan.    Got  oft"  without  damage. 
Schooners  John  Miner  and  Pilgrim  damaged  by  collision  at  Chicago. 
Schooner  Gem  lost  he^d-gear,  jib-boom,  and  bowsprit  by  collision  with  propel) 

Alaska  off  Kenosha,  and  wiis  towed  back  to  Chicago.  , 

Barge  Mercury  lost  mainmast  and  schooner  J.  C.  Harrison  damaged  to  the  extent 

$1,000  by  collision  at  Chicago. 
Schooner  Reuben  Doud  ran  ashore  on  East  Sister  Reef,  jettisoned  1,800  bushels 

wheat,  and  got  off. 
Canal-boat  P.  Quin  sunk  at  Oswego;  3,500  bushels  wheat  damaged. 
28th. — ^Tug   Allans<m    Sumner,    with    barges  in  tow,  collided  with  schooner  Jesi 

Scarth,  and  twisted  off  her  stem,  and  schooner  put  into  Kingston  lejikiug  bad] 
29th. — Schooners  Gesine  and  Portland  damaged  by  collision  at  Milwaukee  duriiig 

squall. 
Schooner  Honest  John  struck  against  a  pier  at  Chicago  during  a  storm ;  badly  da 

aged. 
Schooners  C.  C.  Butts  and  Cousin  Mary  towed  into  Chicago  water-logged. 
Bark  Montmorency  lost  jib-boom  and  head-gear  on  Lake  Erie  during  a  storm. 
Schooner  Empire  State  lost  jib-boom  and  foretopmast  and  sprung  her  foremast  ( 

Lake  Eiie  during  a  storm. 
Bark  Monitor  aground  on  Peach  Island,  Saint  Clair  River. 
Schooner  Seventh  Ohio  had  her  bow  st-ove  in  at  Michigan  City. 
Schooner  Jura  ashore  near  Port  Peter  light. 
A  man  named  Tyrle  was  fatally  injured  by  a  fall  frcyn  propeller  Lake  Michigan 

Kingston. 
Edward  Bowler,  sailor  on  scow  Industry,  jumped  overboard  and  drowned  near  P< 

HuroQ. 
Scow  Ella  Doak  lost  jib-boom  at  Racine. 
30th. — Steam  barge  Eclipse  ashore  on  Grassy  Island,  Detroit  River. 
Canal-boat  H.  Farrell  sunk  by  propeller  St.  Lawrence  at  Montreal. 
Schooner  St.  Peter  arrived  at  Chicago  with  all  her  bbbstays  broken. 
Propeller  Meteor  broke  her  wheel  at  Marquette. 
S(^hooner  Hungarian  arrived  at  Chicago  mines  her  small  boat. 
Bark  Tanner  an<l  schooner  Swallow  collided  in  Point-au-Pelee  passage.    Swall 

towed  to  Milwaukee,  having  lost  her  bowsprit  and  head-gear  by  the  collision, 
3l8t. — Schooner  E.  A.  Nicholson  ashore  and  scuttled  near  Erie.    Raised  and  towed 

Erie. 
Propeller  Equinox  ashore  in  Detroit  River. 
John  Gray  fell  overboard  and  drowned  from  lighter  Perkins  at  Bay  City. 
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I.— William  Spencc,  a  sailor  on  schooner  W.  F.  Merrick,  fel    overboard  and  drowned 

iu  Lake  Ontario. 
Tug  Falt4^>n  lost  rudder  at  Oswego. 
I. — ^Barge  Magnet  became  water-logged  by  collision  with  a  barge  in  tow  of  tug  Jesse 

Hall,  and  was  towed  to  Oswego. 
I. — Scow  Mary  Jane  driven  ashore  by  a  storm  on  the  east  point  of  Put-in-Bay. 
Schooner  W.  P.  Allen  struck  State-street  bridge,  Chicp,go,  (Carrying  away  jib-boom 

and  head-gear. 
Schooner  William  Jones  lost  jib-boom  and  head-gear  by  collision  with  schooner 

Gladiator  off  Chicago, 
h. — Propeller  City  of  Chatham  burned  to  the  water's  edge  at  Hamilton,  Ontario ; 

seven  hundred  barrels  of  flour  bnrned. 
Schooner  I.  D.  Huugerford  had  her  foretopmasi^  splintereil  by  lightning  at  Toledo. 
Scow  Lime  Rock  struck  a  snag  and  sunk  in  the  Tliames^River.    Raised  and  repaired. 
Schooner  Crosstbwaite  damaged  by  collision  at  Buffalo, 
h. — Propeller  Peerless  lost   key  of  wheel  off  White  Fish   Point,  Lake  Superior. 

Towed  to  Sault  Ste.  Mary. 
Schooners  Quinlan  and  Jennie  Graham  collided  at  Welland  Canal. 
Scow  Mary  Amelia  driven  ashore  in  Saint  Clair  flats  by  a  squall  and  lost  staysail, 

mainsail,  and  anchor. 
Bark  Dundee  ashore  at  Morgan's  Point,  Lake  Erie ;  got  off  with  slight  damage. 
Scow  Blue  Bell  lost  canvas  on  Lake  Michigan.* 
Schooner  Wan-en  badly  damaged  by  collision  with  propeller  Bertschy  off  Vedder's 

Pier,  Lake  Michigan,  during  a  fog. 
h. — Steamer  Minnie  Sutton  broke  her  cranlrtn  Saginaw  River. 

Schooner  Cascade  ashore  on  Poiut-au-Pelee  ;  got  off  with  slight  damage, 
b. — John  Bearley,  sailor  on  schooner  Echo,  drowned  at  Oswego. 
Proi)eller  Meteor  burned  at  Detroit ;  a  total  loss.    Andrew  Briggs,  colored  porter, 

burned  to  death. 
Schooner  City  of  Manitowoc  ran  ashore  at  Racine;  lightened  off  without  serious 

damage, 
h. — .James  McLaughlin,  sailor  on  schooner  Amaranth,  fell  overboard  and  drowned 

near  North  Manitou,  Lake  Michigan. 
Barge  City  lost  bulwarks  and  decK-load  of  lumber  in  Detroit  River,  by  shifting 

cargo. 
Schooner  C.  N.  Johnson  broke  her  mast  on  Lake  Michigan. 
A  man  named  Bushey  drowned  by  falling  overboard  from  steamboat  Anglim,  at 

Kingston, 
b.— Schooner  Catchpole  lost  head-gear  and  had  her  bow  stove  in  by  collision  at 

Chicago. 
Tugs  Nagle  and  Geo.  W.  Wood  damaged  by  collision  at  Chicago. 
P.  Duffey,  sailor  of  schooner  Madeira,  killed  by  a  fall  from  mast  at  Port  Colborne. 
Schooner  D.  Freeman  and  barge  Wm.  Cowie  became  fast  iu  the  locks  at  Port  Dal- 

housie. 
Schooner  Annie  Sherwood  ashore  at  Herson's  Island;  got  off  without  damage. 
Propeller  Passaic  collided  with  bridge  at  Cleveland. 

Schooner  Milwaukee  Belle  lost  jib-boom  by  running  into  a  dock  at  Chicago, 
►th. — Tug  Gardner  broke  her  shaft  at  Buffalo. 
Schooner  Mary  E.  Perew  ashore  in  a  fog  at  Crawford's  Quarry,  Lake  Huron ;  got  oft 

and  towed  to  Detroit, 
th. — Schooner  Gen.  Worth,  coal,  ran  hard  aground  on  Grassy  Island,  Detroit  River ; 

got  oft' and  towed  to  Detroit. 
Steamer  Comet  hard  aground  in  Saint  Clair  River. 
Prftpeller  Favorite  ashore  at  North  Point,  Milwaukee. 

Steamer  A.  Eaton  and  a  barge  with  lumber  ran  ashore  on  North  Point  during  a  fog. 
th. — Barge  Royal  Oak,  with  14,000  bushels  wheat,  run  into  and  sunk  by  propeller 

Dromedary  in  Saint  Lawrence  River. 
Schooners  Ida  and  A.  Rust  collided  at  Chicago.    The  Ida  had  her  bulwarks  stove 

in,  and  the  A.  Rust  lost  jib-boom  and  head-gear. 
Schooner  Peter  damaged  by  collision  with  barge  Herschel  at  Chicago. 
Elias  Seelye,  captain  of  lighter  General  Case,  drowned  at  Saginaw  City. 
Bark  Massilon  ashore  at  White  Fish  Point ;  got  off  after  having  jettisoned  deck-load 

of  ore. 
th. — Schooner  C.  C.  Trowbridge  lost  bobstays  and  head-gear  by  collision  at  Chicago. 
Schooner  W.  G.  Grant  ashore  near  Manistee;  a  totalloss. 
Schooners  Emma  and  Island  ashore  at  Frankfort,  Michigan. 
A  sailor  «»f  propeller  Kincardine  drowned  off  Toronto. 
Pro]>eller  Lake  Breeze  disabled  <m  Lake  Michigan  and  towed  to  Grand  Haven. 
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Joseph  Gregory,  bailor  of  barge  David  Andrew,  fell  overboard  and  drowned 
Toronto. 
15th. — Schooner  Rush  sprung  a  leak  on  La^e  Michigan,  near  Mnskegon. 

Propeller  Alleghany  agronnd  on  Saint  Clair  flats. 
16th. — Schooner  Racine  strnek  pier  at  Chicago  and  stoVe  a  hole  in  her  side. 

Propeller  Toledo  ashore  on  Graham  Shoals  in  the  straits ;  got  oft*  without  dama 
17th. — Tug  Bartlctt  badly  damaged  by  collision  with  propeller  China  at  Detroit. 
Schooner  William  ^Crossthwaite  aground  in  Nebish  Rapids,  Saint  Mary's  niver;  i 

oft' slightly  damaged. 
Schooner  Great  West  lost  foretopmast  during  a  heavy  squall  on  Sturgeon  Bay. 
18th. — Schooner  Emma.Leightcn  lost  jib-boom  by  being  run  into  by  steam-barge 

T.  Graves,  at  White  Lake,  Lake  Michigan. 
19th. — Propeller  Toledo  and  schooner  C.  North  damaged  by  collision  at  Chicago. 
Steam-barge  Kitty  Friel  burned  to  the  water's  edge  at  Newborough. 
Schooner  Senator  ashore  at  Pipe  Island,  Lake  Superior;  got  off  and  towed  to  M 

quette. 
Propeller  Hurd  broke  her  shaft  on  Lake  Michigan ;  towed  to  Northport. 
Tug  Laketon  lost  raft  of  timber  during  storm  on  Saginaw  Bay. 
Steamer  Minnie  V.  sunk  at  dock  at  Superior  City ;  raised  and  repaired. 
22d. — Tug  Wm.  Goodnow  lost  raft  off  Roud  Eau. 

Schooner  Miami  lost  foretopmast  and  head-sails  durihg  a  squall  off  Rond  Eau.' 
Tug  Tillinghast  biully  damaged  by  striking  dock  at  Erie. 
William  Brand,  sailor  on  schoojier  H.  P.  Murray,  was  drowned  at  Chatham. 
Thomas  McKeon,  sailor  on  schooner  J.  V.  Ford,  fell  overboard  and  drowned  in  La 
Michigan. 
2l8t.— Schooner  A.  B.  Moore  totally  disipaAted  during  a  squall  on  LakeAIichigan. 
Schooner  J.  A.  McDonald  sunk  at  East  Cove,  Oswego;  got  off  slightly  damagec 
Steamer  Minnie  Sutton  blew  out  her  cylinder-head. 
Schooners  Fostoria  and  C.  North  collided  at  Chicago. 
Steamer  Magnet  ashore  in  Saint  Clair  River  ;  got  off. 
Steamer  Grace  Dormer  broke  machinery  at  Port  Huron. 
Schooners  Elvira  and  Mary  Grover  damaged  by  collision  at  Welland  Canal. 
Steamer  Spartan  ran  ashore  on  Lake  Erie ;  got  off. 
22d. — Tug  G.  M.  Farrar  exploded  boiler  at  Port  Huron 
Propeller  Granite  State  damaged  canal  at  AUatiburg. 
Schooner  Phineas  Marsh  ashore  on  South  Fox  Island. 
24th. — Schooner  Mosher  aground  at  Chicago. 

Schooner  John  Webber  ran  ashore  below  Chicago  during  a  fog;  got  off,  leaki 

badly. 
Scow  Louisa  had  her  bow  stove  in,  and  lost  foremast  and  bowsprit,  by  being  run  ii 

by  a  tow,  in  Detroit  River. 
Scow  Lizzie  passed  Detroit  in  a  dismantled  condition. 
Schooner  Charger  driven  ashore  by  a  tornado  near  Bar  Point,  Lake  Erie. 
Steam-barge  Henry  Howard  ran  upon  a  reef  near  Port  Crescent,  Lake  Huron. 
2.5th. — Propeller  Prussia  broke  her  whoel  on  Lake  Ontario. 
26th. — Propeller  Pacific  and  schoouer  Guiding  Star  ashore  at  Detour;   got  off. 
Peter  Mills,  sailor,  of  schoouer  Acoutias,  drowned  at  Allanburg,  Ontario. 
Schooner  Goshawk  ashore  at  Detour;  got  off. 
Schooner  Gen.  Cook  passed  Detroit  in  a  dismantled  condition. 
Three  tugs  ashore  at  Chicago  during  a  fog. 

Captain  W  A.  Smith,  of  tug  Farrar,  killed  by  explosion  of  the  tug  at  Port  Hnro 
27th. — Steam-barge  Petronelle,  staves,  ran  ashore  and  sunk  at  Middle  Bass  Islau 
got  off,  badly  damaged. 
Tug  Mystic  broke  her  machinery  at  Detroit. 
28th. — Propeller  City  of  New  York  ran  ashore  during  a  fog  near  Oswego;  got  c 
slightly  damaged. 
Tug  Kate  Felcher  filled  and  sunk  in  Saginaw  River. 
United  States  steamer  Michiga  nashore  on  Traverse  Point,  Lake  Michigan  ;  poll 

oft'  by  propeller  Brooklyn. 
Steam-barge  Monitor  struck  harbor-pier  at  Kenosha,  and  badly  damaged  rail,  & 
Schooner  Raleigh  aground  at  Milwaukee;  got  off. 
Schooner  Kate  L.  Bruce  damaged  by  collision  at  Welland  Canal. 
Steauj-barge  Eaat  Saginaw  and  tug  Brady  ran  aground  in  Detroit  River;  got  < 
without  damage. 
29th.— Schooner  Anna  Laura  sunk  a  canal-boat  by  collision  at  Chicago;  6,000  bash* 
corn  damaged. 
Lighter  Bay  City  sunk  while  loading  at  Bay  City. 

Steam-barge  Pittsburgh  struck  a  rock  in  Niagara  River  and  broke  her  rudder. 
30th. — Steamer  Mason  stove  a  hole  in  her  hull  and  waa  run  aground  on  Crow  Islac 
Saginaw  River. 
James  Daniells,  sailor,  on  bark  C.  K.  Nims,  fell  overboard  and  drowned,  off  Racio 
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;.— Schoooer  Charger  ashore  at  Maiden  ;  raised  and  repaired. 
Steamer  Grace  Truscott  blew  out  hei:  cylinder-head  at  Detroit. 
Tng  Nellie  Cotton  broke  her  wheel  at  Bay  City. 
Propeller  City  of  Detroit  and  barge  Guiding  Star  ran  ashore  at  Oak  Creek,  Lake 

Michigan,  during  a  fog ;  got  off  without  injury. 
Schooner  Minnie  Mueller  lost  foresail  and  flying-jib  during  a  squall  near  Death's 

Door,  Green  Bay. 
Bark  Mary  Battle  arrived  at  Port  Colbome  with  foretopmast  gone,  and  the  bark 

Dundee  with  sails  damaged. 
Tug  Bartlett  lost  smoke-stack  on  Detroit  River. 
Propeller  City  of  New  York  broke  her  wheel  at  Oswego. 
Schooner  Reciprocity  badly  damaged  by  collision  with  propeller  Philadelphia,  at 

Milwaukee. 
.—Schooner  G.  S.  Seaver  ran  into  tug  Louie  D^e  near  Chicago  and  split  her  stem. 
Tug  Samson  and  raft  of  lumber  driven  ashore  by  storm  at  Port  Bur  well. 
Steam-barge  Buffalo  disabled  by  breaking  shaft  off  Long  Point,  Lake  Erie. 
Schooner  ^a  Star,  schooner  Clarissa,  and  tug  Satisfaction,  damaged  by  collision  at 

Chicago. 
— Schooner  Provost  damaged  by  squall  at  Toledo. 
Propeller  Georgian  slightly  damaged  by  fire  near  Ogdensbnrgh. 
Schooner  Guido  Piister  and  bark  Parana  collided  in  the  straits. 
1. — Bark  Constitution,  schooners  Frank  Peren,  Nabob,  Comanche,  Elida,  G.  D.  Norris, 

and  Col.  Cook,  damaged  by  storm  on  Lake  Michigan. 
Tug  Ida  damaged  by  being  run  into  by  propeller  Oconto  at  Chicago. 
Schooner  R.  G.  Simmons  damaged  by  colliding  with  bridge  at  Chicago. 
Peter  Galleher,  wheelman  on  propeller  M.  Groh,  fell  overboard  and  was  drowned  at 

Chicago. 
Schooner  Turner  and  Keller  lost  all  her  canvas  in  the  straits. 
Schooners  D.  A.  Wells  and  Zach  Chandler,  and  scow  D.  R.  Holt,  lost  canvas  off  She- 
boygan. 
Ebenezer  Jones,  sailor  on  sehooner  W.  F.  Allen,  killed  by  falling  from  mast  at 

Chicago. 
Schooner  Senator  Blood-  ran  on  Gull  Island  Shoal  during  a  fog ;  jettisoned  1,000 

bushels  com  and  got  off. 
Schooner  St.  Andrew  struck  by  lightning  and  had  her  mainmast  splintered  on 

Lake  Michigan. 
Schooner  Mary  Eliza\*eth  damaged  by  squall  on  Lake  Superior. 
Schooners  Gtad  Tidings,  Florence,  and  Correspondent  damaged  by  storm  on  Lake 
•  Michigan. 
1.— Bryan  W.  Hugh,  captain  of  barge  Jacques  Cartier,  drowned  in  Saint  Clair  River. 
Steamer  Philadelphia  struck  a  rock  and  sunk  on  Bar  Point  at  the  head  of  Lake  Erie. 

Raised  and  towed  to  Detroit.* 
1. — ^Tug  L.  B.  Johnson  damaged  by  fire  at  Chicago. 
Propeller  Montana  broke  piston-rod  on  Lake  Erie. 
i.>-Brig  N.  M.  Standart  and  schooner  Emma  Leighton  damaged  by  collision  at  Chi- 
cago. 
Schooners  Adirondack  and  Willard  damaged  by  collision  at  Chicago. 
Schooners  Dispatch,  Red  Wing,  and  Seventh  Ohio  lost  canvas  and  part  of  rigging 

by  a  squall  on  Lake  Michigan. 
Barge  Ironton  and  schooner  John  Burt  aground  at  Nebish  Rapids,  Saint  Mary's 

River ;  got  off;  Ironton  badly  damaged. 
Steamer  Algona  broke  her  wheel  on  L^e  Superior. 
Schooner  Gipsey  and  barge  Sonora  collided  at  Chicago. 
1.— Steam-barge  Sanilac  broke  her  wheel  at  Alpena. 
Schooner  W.  H.  Olds  lost  Jib-boom  off  Sodus,  Lake  Erie. 

Barge  I.Bentley  damaged  her  rigging  badly  by  colliding  with  bridge  at  Oswego, 
kh.— Wm.  Jung^  mate  of  schooner  Arcturus,  drowned  at  Cnicago. 
Schooner  S.  J.  HoUey  struck  in  Racine  Harbor ;  pulled  off,  and  towed  to  Milwaukee. 
Schooners  Prince  Alfred  and  Madeira  damaged  by  collision  at  Saint  Catherine's. 
Barge  Hope  became  water-logged  at  Clayton  and  was  towed  to  Oswego. 
Schooner  Mariner  struck  by  lightning  on  Lake  Michigan, 
bh.— Propeller  Empire  struck  a  rock  and  sunk  at  Gananogne. 
Propeller  St.  Paul  broke  her  machinery  on  Lake  Huron  and  was  towed  to  Detroit. 
Tug  J.  U.  Masters  went  ashore  near  the  light-house  at  Port  Huron. 
Schooner  Reoben  Doud  struck  a  shoal  near  Point-au-Pelee ;  got  off  slightly  dam- 


Bchooner  Louise  McDonald  damaged  by  collision  with  a  propeller  off  Chicago, 
ih.— Schooner  Ida  damaged  by*a  stroke  of  lightning  at  Manistee. 
66w 
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Schooner  Reindeer  strnck  on  beach  at  Clay  Banks  and  sprang  a  leak  ;  repaired  a 
Manitowoc. 

Tng  B.  F.  Bruce  agronnd  in  Detroit  River. 

Ferry-steamer  Hattie  Brown  broke  her  shaft. 

Tug  Rob  Roy  broke  her  wheel  near  Oswego. 

Barge  Hei*8chel  and  schooner  St.  Peter  collided  at  Chicago. 

Schooner  Lomie  A.  Burton  Jammed  in  Lake  Erie  ;  pulled  off  by  a  tng. 

Steamer  Ballantine  broke  her  sha£t  on  Lake  Erie. 
13th. — Propeller  Merritt  foundered  on  Lower  Saint  Lawrence ;  cnew  all  saved. 

Schooner  Northern  Belle  sunk  by  collision  with  schooner  Annie  Vought  in  the  straits; 
Vought  slightly  damaged  and  Northern  Belle  a  total  loss. 

Schooner  Nabob  badly  damaged  by  collision  with  bark  Elizabeth  Jones  near  Sheboy- 
gan. 
14th. — Steamer  Northwest  broke  her  wheel  at  Cleveland. 

Schooner  Adriatic  badly  damaged  by  colliding  with  schooner  Mary  off  Chicago,  dar- 
ing a  heavy  squall,  and  had  to  be  towed  back. 

Schooner  City  of  Milwaukee  struck  by  lightning  at  Cleveland. 

A  colored  tireman  of  tug  Wm.  Pringle  drownedin  Saginaw  River. 

Propeller  City  of  Toledo  broke  her  shaft  at  Chicago. 

Schooner  Eveline  Bates  parted  her  chain  and  drifted  against  pier  at  Kelly^s  l8lancl. 
16th. — Schooner  Comanche  damaged  on  Saint  Clair  Flats. 

Schooner  Harvest  Home  lost  main-boom  during  a  squall  off  Grand  Island,  Lake 
Superior. 
17th. — Patrick  McNamara,  a  sailor  on  schooner  Pilgrim,  was  drowned  off  Chicago. 

Scow  Eugene  had  her  foremast  and  head-gear  carried  away  by  collision  with  a  to^v- 
near  Marine  City. 
18th.— Sq^ooner  Eureka  ashore  at  Pott  Colborne;  got  off. 

Tug  B.  W.  Aldrich  burned  at  Ludington. 

Tug  Mystic  broke  her  shaft  on  Lake  Saint  Clair. 
*  Schooner  William  Elgin  sprung  a  leak  and  put  back  to  Kingston  for  repairs. 

Schooners  Eagle  Wing  and  Donaldson,  ore-ladeo, ran  aground  on  Saint  Clair  Flats; 
lightered  off  without  much  damage. 

Steam-barge  City  of  Port  Huron  and  barge  Dictator  on  the  rocks  at  Nebish  Rapids. 

Canal-boat  Jesse  Van  Riper  sunk  by  collision  at  Black  Rock. 

Schooners  Kate  Lyons  and  Welland  damaged  by  collision  off  Chicago. 

Schooners.  J.  Luff  struck  a  reef  near  the  straits'and  damaged  her  forefoot  and  keel. 
19th. — Steam-barges  Fred  Kelly  and  Robert  Holland  ran  aground  in  Saint  Clair  Flats. 

Schooner  E.  K.  Blake  ran  ashore  in  Green  Bay ;  lightered  oft*. 

Schooner  Gold  Hunter  struck  on  bar  while  leaving  Vermillion  Harlwr;  repaireil  at 
Cleveland. 

Schooner  Morning  Star  lost  mainsail  and  after-rigging  by  being  run  into  by  bark 
Prince  of  Wales  off  Nine-Mile  Point,  Lake  Erie. 

Tug  A.  F.  Bartlett  broke  her  cylinder-head  at  Detroit  River. 
.  20th.— Schooner  Persian  ashore  at  Evanston ;  got  off  without  damage. 

Propeller  Equinox  aground  on  Saint  Clair  Flats;  pulled  oft'  by  tug  Mermaid. 
2l8t. — Propeller  Winslow  agraund  at  Bar  Point,  Lake  Erie. 

Steam-barge  Chas.  Reitz  badly  damaged  by  collision  with  tug  Johnson  at  Chicago. 

Schooner  Conquest  and  tug  Wood  damaged  by  collision  with  tug  Harrison  at  Chi- 
cago. 

Schooner  Enterprise  run  into  by  propeller  Clematis  at  Chicago. 

William  Sinclair,  sailor,  drowned  in  Saint  Clair  River. 
22d. — Schooner  Barber  had  her  stem  badly  damaged  by  being  run  into  by  barge  Wy- 
oming at  Chicago. 
Schooner  Ariadne  ran  on  the  Ducks  on  Lake  Ontario,  during  a  fog ;  pulled  off  with- 
out damage. 
23d. — Tug  H.  P.  Clinton  and  a  vessel  ashore  at  Maiden  ;  released  without  damage. 

Schooner  Josephine  ashore  at  Pentwater ;  got  off.  • 

Scow  Alpena  water-logged  on  Lake  Erie;  towed  to  Cleveland. 

Barge  Sandusky  damaged  by  collision  with  bark  Maria  Martin  at  Milwaukee. 

Propeller  Bruno  ashore  in  Detroit  River. 

Propeller  S.  D.  Caldwell  damaged  stem  by  collision  in  straits. 

Steamer  Jay  Cooke  broke  rudder  at  Toledo. 
24th. — Steamer  Ballentine  struck  a  rock  at  entrance  to  Detroit  River,  and  sprung  a 
leak  ;  towed  to  Detroit  for  repairs. 

Schooner  E.  P.  Dorr,  com,  ashore  on  Charity  Shoals,  Lake  Erie. 

Schooners  Odin  and  Denmark  badly  damaged  by  collision  off  Ahnai)ee,  Lake  Mich- 
igan. 

Schooner  Antelope  sprang  a  leak  at  Port  Hncon. 
25th.— Schooner  Two  Brothers  lost  jib-boom  and  foremast^iead,  off  Oswego,  by  a 
gust  of  wind — towed  back  for  repairs. 
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Steamer  Abyssinian  caught  fire  on  Lake  Ontario — extingitished,  with  but  slight 

damage. 
Steam-barge  Herald  sunk  by  collision  with  propeller  Dunkirk  on  Lake  Huron. 
David  Thorburn,  mate  of  Herald,  drowned. 

Schooner  Sunrise  had  her  foremast  shivered  by  lightning  on  Lake  Erie. 
Schooner  Rival  sunk  at  Bay  City. 
Win.  Irving,  captain  of  schooner  Gilmcar,  fatally  injured  by  falling  off  boom  at 

Bay  City. 
Tug  Hercules  broke  her  crank  in  Detroit  River. 

Tug  Annie  L.  Smith  badly  damaged  by  collision  with  tug  Nagle  at  Chicago. 
Schooner  Gallatin  sprung  a  leak  at  Erie — raised,  and  towed  to  Cleveland. 
J6th. — Steamer  Ball  ran  upon  a  pile  at  Bay  City,  and  was  beached  to  prevent  sinking. 
Steam-barge  Wm.  Cowie  struck  a  rock  below  Alexandria  Bay — got  off,  and  was 

towed  to  Ogdensburg. 
Brig  Mechanic  sprung  a  leak  while  lading  at  Marquette— raised  and  repaired. 
J7th. — Chas.  A.  Tuttle,  deck-hand  on  propeller  Passaic,  fell  overboard  and  drowned  in 

Saginaw  Bay. 
Wth. — ^Tug  Ada  Allen  sunk  at  Chicago — ^raised. 

t9th. — Richard  McGuire,  of  schooner  Helen  Blood,  jumped  overboard  and  drowned  oft 
Sheboygan,  Lake  Michigan. 
Nicholas  L.  Young,  of  propeller  Java,  fell  overboard  and  was  drowned  near  Cleve- 
land. 
Wm.  Fisher,  of  tug  Charles  W.  Parker,  crushed  between  tug  and  schooner  Tempest 

at  Chicago,  and  seriously  injured. 
Peter  McFeo,  fireman  on  pile-driver  at  Michigan  City,  fell  overboard  and  drowned. 
JOth. — Schooner  Emma  C.  Hutchinson  sprung  a  leak  on  Lake  Erie. 

Schooner  Fearless  sprung  a  leak  on  Lake  Ontario. 
Jlst. — Antoine  Fortan  fell  overboard  jfrom  a  scow  and  was  drowned  off  Grosse  Point. 


Lst. — Tug  Blanchard  got  a  log  in  her  wheel  at  Chicago. 
Propeller  Nebraska  got  a  log  in  her  wheel  at  Buft'alo. 
Schooner  Lucky  damaged  by  collision  with  a  propeller  off  Cleveland. 
Nicholas  Bartley,  mate  of  Schooner  Portage,  fell  from  masthead. and  seriously  in- 
jured at  Toledo.  • 
Schooner  Garibaldi  sprung  a  leak  on  Lake  Michigan. 

Steamer  B©b  Hacket  damaged  to  the  extent  of  $1,000  by  being  run  into  by  steamer 
Transit  at  Detroit. 
W. — Schooner  Hattie  Johnson  lost  jib-boom  by  striking  Sixth-street  bridge  at  Mil- 
waukee. 
Schooners  Knight  Templar  and  Caroline  Marsh  damaged  by  collision  at  Point 

Peter,  Lake  Ontario. 
Tug  Admiral  D.  D.  Porter  ran  ashore  at  Oak  Point,  Lake  Ontario.    Got  off. 
Bark  Fame  sprung  a  bad  leak  off  Gravelly  Bay,  and  put  back  to  Buffalo. 
Scow  Sea  Star  sprung  a  leak  on  Lake  Michigan. 
Schooner  Win.  Elgin  sprung  a  leak  on  Lake  Erie. 
3d. — Schooner  Superior,  ore,  ran  aground  near  Round  Island  at  head  of  Sault  River; 

slightly  damaged. 
1th. — Scow  Fire-Fly  towed  to  Green  Bay  in  a  sinking  condition, 
ith. — Ferry-boat  Milton  Cowbright  destroyed  by  fire  at  Saint  Clair. 
6tb. — Propeller  Tioga  ashore  on  Niagara  Reef  between  West  Sister  and  Green  Islands. 
Schooner  A.  Rust  struck  on  a  rock  and  became  water-logged  at  Alpena.    Raised  and 

towed  to  Bay  City. 
Schooner  Rob  Roy  damaged  by  colliding  with  a  bridge  at  Chicago. 
Propeller  Calabria  broke  her  machinery  in  the  Saint  Lawrence  and  was  towed 

back  to  Kingston.  # 

Tug  Adventure  broke  a  lock  on  Ridcaux  Canal. 

Steamers  Princess  of  Wales  and  Silver  Spray  damaged  by  collision  in  the  bay  at 
Toronto. 
?th.  A  scow  overloaded  and  sunk  at  Toledo. 

Tugs  Perry' and  Satisfaction  damaged  by  collision  at  Chicago. 

Schooner  Portage  lost  her  foremast-head  during  a  gale  on  Lake  Erie. 

Tugs  Dick  Davis  and  Ida  H.  Lee  damaged  by  collision  at  Milwaukee. 

Schooner  Souvenit  sprung  a  leak  on  Lake  Michigan  and  put  into  Grand  Haven  for 

repairs. 
Schooner  Arctums  struck  on  a  reef  while  entering  Chicago ;   towed  inside  in  a 

sinking  condition. 
Iron  propeller  Russia  disabled  by  breaking  her  wheel  near  Detroit.     ' 
A  vessel  ran  aground  near  False  Presqne  Isle ;  500  barrels  salt  thrown  overboard. 
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'8th. — Tug  Prindiville  ran  into  ferry-scow  at  Tonawanda  aod  cat  her  in  two.     Dam- 
age, $600. 
9th.— Schooner  Flying  Mist  ran  foal  of  schooner  Mary  A.  Wand  and  lost  her  anchor. 
The  Wand  badly  damaged. 
Schooners  Keith  and  Regular  damaged  by  collision  at  Chicago. 
Schooner  W.  H.  Willard  lost  iib-boom  on  Lake  Michigan. 
10th. — Steam  barge  Vanderbilt  ashore  at  Pike's  Bay,  Lake  Huron. 
11th.— Tug  H.  N.  Martin  and  schooner  Melvin  damaged  by  collision  with  bridge  at 
Cleveland. 
Canal-boat  Samuel  Morgan  sunk  at  Buffalo  ;  8,200  bnshels  corn  damaged. 
Bark  Oneonta  reached  Chicago  minus  her  foretopgallantmast. 
Schooner  Sardinia  arrived  at. Chicago  in  a  sinking  condition. 
I2th. — Schooner  A.  C.  Maxwell,  ore-laden,  ashore  at  Bar  Point,  Lake  Erie.    Jettisoned 
part  of  her  cargo  and  got  off. 
John  Cadatb,  sailor  on  Barge  Fulton,  seriously  injured  by  a  fall  through  a  hatch- 
way at  Bay  City. 
Steam-bargo  Mary  Groh  sprung  a  leak  at  Cleveland. 
Scow  Sassacuss  ran  ashore  at  Ford  Shoals.    Pulled  oft  by  a  tug. 
13th. — Barge  J.  D.  Morton,  during  rough  weather  on  Lake  Erie,  broke  loose  from  tow 
of  steam-barge  Sun,  and  went  to  pieces. 
Barges  Globe  and  Sunburg  run  ashore  on  Kelly's  Island.    Globe  raised  and  towed 

to  Buffalo,  Sunburg  to  Detroit. 
Schooner  David  Stewart  arrived  at  Cleveland  in  a  leaking  condition. 
Steamship  W.  T.  Graves  put  into  Milwaukee  in  a  disabled  condition.    Boiler  gave 

out. 
Schooner  S.  S.  Osbom  lost  her  bowsprit  and  head-gear  by  collision  on  Lake  Huroo. 
Scow  Senator  had  her  foretop-mast  brqjien  and  lost  canvass  during  a  squall  on  Lake 

Erie. 
Propeller  Shicklnna,  salt,  struck  the  rocks  and  sunk  on  Weaver's  Point,  Lake  On- 
tario.   Raised  and  towed  to  Kingston. 
A  barge  reported  ashore  on  Chick-a-no-la  reef,  Lake  Erie. 
14th. — Schooner  Chapin  arrived  at  Chicago,  leaking  badly. 

Schooner  Carolina  Marsh  lost  eight  or  ten  thousand  feet  of  lumber  of  deck-load  by 

a  gust  of  wind  while  off  Oswego. 
Tug  W.  B.  Castle  and  schooner  ^tna  shored  on  Middle  Ground  at  Point  Edwards. 

Got  off  with-  slight  damage.  , 

Scow-barge  H.  G.  Williams  ashore  on  Cedar  Point,  Sandusky  Bay.    Total  loss. 
Daniel  Berry,  lock-tender,  drowned  in  the  Welland  Canal. 
15th. — Schooner  S.  Armsden  slightly  damaged  by  collision  at  Cleveland. 
Brig  Pilgrim  lost  her  top-sail  yards  dnriug  storm  off  Chicago. 
Steam-barges  New  Era  and  General  Paine,  with  barges  in  tow,  put  back  to  Chicaj^ 

on  account  of  heavy  weather. 
Charles  Nelson,  sailor,  of  bark  Carrier,  fell  overboard  and  was  drowned. 
Bark  Menominee  and  schooner  Sinai  lost  their  top-sails  on  Lake  Michigan  dnriog 

a  storm. 
Tug  Edward  Gallagher  exploded  her  boiler  on  Torch  Lake,  Lake  Superior.    J.  H. 
Olds,  of  Hancock,  instantly  killed. 
16th. — A  sailor,  of  schooner  Minerva,  jammed  between  tugs  Lowie  Dole  and  Annie  L. 
Smith  at  Chicago,  and  injured  so  that  he  died  in  a  few  hours. 
Barge  Sunshine  became  water-logged  and  Jost  deck-load  of  lumber  off  Bark  Shanty, 

Lake  Huron. 
Schooners  Addie  and  Dora  disabled  by  a  storm  on  Lake  Michigan.    Put  into  Ben- 
ton Harbor. 
Schooners  Gifford  and  ^tna  collided  on  Lake  Hnron.    One  man  lost  and  one  badly 
injured. 
17th. — Steam-barges  Buffalo  and  Bradbury  had  a  rough  passage  across  Lake  Huron, 

and  barges  Sunshine  and^aint  Clair  in  tow  were  water-logged.  * 

18th.— Judson  Mesler,  sailor  on  Sshooner  Wm.  Jewett,  drowned  off  Sodns. 
19th. — Schooner  J.  Rigler  lost  part  of  canvass  off  Forty-Mile  Point. 

Schooner  Kearsarge  became  water-logged  on  Lake  Michigan  and  was  towed  to  Mil- 
waukee by  pro|»eller  Lawrence. 
Alexander  Campbell,  captain  of  bark  Manzanilla,  drowned  at  Port  Dalhousie. 
20th. — Henry  Alston,  sailor  of  Bark  J.  G.  Masten,  fell  into  river  at  Buffiekio  and  was 
drowned.  ' 
Schooner  Lac^ra  ran  aground  at  mouth  of  River  Thames. 
Schooner  Wm.  Jones  lost  jib-boom,  &c.,  by  colliding  with  bridge  at  Chicago. 
21st. — Steamer  Atlantic  lost  mast  by  collision  at  the  bead  of  Saint  Clair  River. 

Brig  Starlight  and  schooner  Cortez  damaged  by  collision  near  Mammy  Jady  light, 
Detroit  Jliver.     Schooner  Cortez  damaged  to  extent  of  $400. 
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22d. — Schooners  Japs^n  and  Plauet  damaged  by  collision  off  Sheboygan.    Planet  pnt 
into  Sheboygan  for  repairs. 
Tng  Black  Ball  cut  off  the  stern  of  schooner  Maria  Martin,  and  damaged  her  to 

amount  of  $1,000  by  collision  in  Detroit  River. 
Schooner  Milwaukee  Belle  ashore  on  Chambers  Island,  Green  Bay.    Threw  deck- 
load  overboard  and  got  off. 
Jobn  Hunter,  mate  of  schooner  West  Wind,  drowned  off  Toronto. 
Tag  Witch  of  the  West  broke  her  shaft  at  Bay  City. 
Steam-barge  Vanderbilt  on  bar  mouth  of  the  Thames  River. 
Schooner  Laveland  damaged  chain-flutes,  &c.,  in  a  jam  on  Saint  Clai];  Flats. 
23d. — Barge  Oliver  Cromwell  and  brig  Orkney  Lass  sprung  a  leak  while  lading  at 
Marquette,  Lake  Superior,  and  sunk  beside  the  docks. 
Alonzo  Pearson  killed  by  falling  from  mast  of  scliooner  F.  Morell.' 
Steamer  Eva  English  damaged  on  Saginaw  River. 
Schooner  Express  damaged  on  Lake  ESrie. 
Schooner  M.  L.  Collins  ashore  in  Detroit  River. 
24th. — Schooners  Westchester  and  Flying  Mist  damaged  by  collision  at  Chicago. 

Scliooner  Mary  Collins  lost  jib-boom  and  bowsprit  by  collision  with  propeller  Ari- 
zona at  Erie. 
25th. — A  small  schooner  sunk  by  striking  dock  at  Chestnut-street  bridge,  Milwaukee. 
Raised  and  repaired. 
Barge  Saint  Clair  water-logged  on  Lake  Huron. 
Scow  Planet  sprung  a  leak  at  Milwaukee. 

Schooner  C.  Harrison  became  water-logged  at  Evanston,  and  wa&  towed  to  Chi- 
cago. 
Propeller  City  of  Fremont  burst  a  flue  on  Lake  Michigan.    Detained  seven  or  eight 

hours. 
Schooner  A.  W.  Lacky,  ore-laden,  broke  her  rudder  on  Saint  Clair  Flats. 
Steam-barge  Vienna  and  barge  Verona  ashore  at  Presque  Isle,  Lake  Huron.    Vi- 
enna got  oft'  without  damage  and  Verona  filled  with  water. 
Steamer  Young  America  ran  ashore  on  Fighting  Island. 
Schooner  S.  P.  Ely  aground  in  Nebish  Rapids. 
26th. — Propeller  Oneida  struck  on  Belle  Isle;  aground  fourteen  hours  and  got  off. 
Schooner  Marion  Egan  ashore  at  Cove  Island,  Georgian  Bay.     A  total  loss. 
Schooner  Gerritt  Smith  sprung  a  leak  in  the  straits.    Towed  to  Detroit  by  the  tug 

Leviathan. 
Schooner  Maggie  M.  Rae  water-logged  on  Lake  Erie.    Towed  to  Detroit  River  and 
there  capsized. 
27th. — Schooner  Montana,  ore-laden,  grounded  on  Belle  Isle,  Detroit  River. 
28th. — Schooner  Senator  passed  Detroit  in  a  dismasted  conditon. 
Alexander  Ross,  mate  of  bark  Tanner,  was  drowned  at  Buffalo. 
Bark  Acorn  put  into  L'Anse,  Lake  Superior,  in  a  leaking  condition. 
Schooner  Comanche  shifted  cargo  and  arrived  at  Oswego  with  nearly  1,000  bushels 

wheat  wet. 
Eli  Smith,  sailor  of  barge  Severn,  drowned  at  Buffalo. 
Steam-barge  Mary  Robertson  arrived  at  Chicago  in  a  leaking  condition. 
Propeller  Waleska  broke  her  wheel  at  Chicago. 
31st. — Propeller  Cleveland  ashore  at  Middle  Island,  Lake  Huron.     Pulled  off  with 
slight  damage. 
Byron  Robinson,  of  yacht  Mazeppa,  drowned  at  Coburg. 
Barge  Comet  became  water-logged  on  Lake  Michigan.     Towed  to  Chicago. 
Schooner  Cambridge  struck  and  sunk  while  leaving  L'Anse,  Lake  Superior. 
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Paper  30. 

War  Departmbnt,  Office  op  the  Chief  Signal-Officer,  . 

WasKingiony  D.  C,  July  26, 1873. 
Sir:  I  liave  the  honor  to  report  as  follows:   Having, in  accordance  with  Special 
Orders  No.  67,  arrived  at  rhe  scene  of  the  tornado  in  Iowa,  I  there,  to  the  best  of  my 
ability,  endeavored  to  carry  out  the  special  instructions  which  I  had  received.    The 
result  is  contained  in  the  report  herewith  submitted. 
Very  respectfully,  your  obedient  servant, 

JAS.  MACKINTOSH, 
Observer-Sergeant  Signal  Service j  U.  S,  'A, 
Gen.  Albert  J.  Myer,  Chief  Signal-Officer  of  the  Army, 


War  Department,  Office  of  the  Chief  Signal-Officer, 
Division  op  Telegrams  and  Reports  for  the  Benefit  of  Commerce, 

Waahingtonf  D.  C,  May  26, 1873. 
Sergeant  :  Upon  arriving  at  Washington,  Iowa»  in  compliance  with  Special  Order 
No.  67,  O.  C.  S.  O.,  of  this  date,  you  Will  at  once  proceed  to  the  scene  of  the  recent  tor- 
nado near  that  place,  and  locating  the  point  where  it  first  struck  the  earth,  will  follow 
its  path  as  far  as  it«  progress  can  be  distinctly  traced,  giving  particular  attention  to 
the  following  jwints  suffgested  by  the  Chief  Signal-Officer: 

1.  Trace  necurately  the  course  of  the  tornado,  and  determine  whether  its  movement 
was  direct,  or-whether  it  swerved  at  any  time  from  a  direct  course,  and,  if  so,  the  cause 
of  such  deflection. 

2.  Ascertain  the  velocity  of  wind  in  the  whirl  of  the  tornado  ;  estimating  this,  when 
more  accurate  data  cannot  be  had,  from  its  effect  upon  inanimate  objects,  as  for  exam- 
ple, weight  of  objects  moved,  with  area  of  surface  of  such  objects  exposed  to  the  action 
of  the  wind. 

3.  Ascertain  if  objects  were  carried  directly  upwanl  in  the  interior  of  the  whirl 
without  a  whirling  motion  and  thrown  out  at  top,  or  whether  they  ascended  in  circles, 
whirling  upward  with  the  whirl  of  the  tornado. 

4.  State  if  there  are  any  evidences  that  the  center  of  the  tornado  was  a  vacuum,  as 
for  examples:  were  trees  wholly  stripped  of  bark;  did  houses  explode  outward,  &c. ? 

5.  Ascertain  if  the  tornado  appeared  to  be  attached  at  its  upper  extremity  to  masses 
of  clouds,  or  to  a  single  and  small  cloud. 

6.  Were  there  any  electrical  discharges  accompanying  the  tornado  T 

7.  Was  the  tornado  seen,  before  its  complete  formation,  as  a  tongue  of  cloud  hanging 
down  from  a  mass  of  clouds? 

8.  Did  it  any  time  cross  a  body  of  water;  and,  if  so,  did  it  assume  at  that  point  the 
character  of  a  water-spont  f 

9.  Did  the  tongue  of  cloud,  reaching  toward  the  earth,  distinctly  whirl  itself,  or  was 
it  stationary,  with  a  whirling  column  of  air  rushing  up  its  interior  f 

10.  CoUect  reliable  data  as  to  the  greatest  height  to  which  objects  were  elevated, 
and  their  weight. 

11.  Ascertain  the  condition  of  air  outside  the  tornado,  and  whether  the  wind  blew 
toward  it  from  all  directions. 

12.  Were  there  any  premonitory  signs  of  an  approaching  storm  before  the  tornado 
struck  the  earth? 

13.  Where  did  the  tornado  originate,  and  where  terminate  f    * 

14.  Determine  particularly  whether  the  cloud  from  which  the  tongue  of  cloud  de- 
pended ha<l  a  rotary  motion,  or  whether  the  tongue  of  cloud  itself  had  one. 

15.  Duration  of  tornado,  and  progressive  velocity. 

16.  Actual  width  of  belt  affected  by  the  tornado. 

17.  Note  the  general  direction  of  prostration  of  trees,  being  careful  to  allow  for  the 
change  of  direction  caused  by  striking  the  earth. 

18.  You  will  prepare  a  series  of  questions  to  which  answers  will  be  obtained  from 
the  Qiost  intelligent  citizens  living  in  and  along  the  track  of  the  tornado,  so  that  the 
same  questions  may  be  answered  by  different  persons. 
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Id  addition  to  these  points,  yon  will  investigate  such  others  as  will  tend  to  give  a 
onnected  and  fnll  record  of  the  origin,  progress,  and  disappearance  of  the  meteor. 
Having  completed  your  investigation  of  the  Iowa  tornado,  you  will  proceed  to  the 
[>cation  of  the  one  reported  in  Illinois  as  raging  on  the  same  date,  and  follow  out  the 
ame  course  of  inquiry  as  for  the  Iowa  storm. 

Take  ample  time  to  do  the  work  thoroughly,  and  report  your  location  from  time  to 
ime  by  telegraph. 

Very  respectfully,  &c., 

H.  W.  HOWGATE, 
Second  Lieut,  and  Bvt  Capt,  Actmg  Signal  Officer  and  AaifiManf. 

Sergt.  Jas.  Mackintosh, 

Observer  Signal-Sermce,  U,  S.  A,^  Washingtorif  B,  C.  x 


THE  IOWA  AND  ILLINOIS  TORNADO  OF  MAY  22,  1873. 

STATEMENT  OF  THE   FACTS. 

This  tornado  could  not  by  its  destructive  efforts  upon  trees,  buildings,  &c.,  be  traced 
arther  back  than  section  35,  Warren  Township,  Keokuk  County,  Iowa.  At  the  point 
rhere  the  destruction  commenced,  the  South  Skunk  River  bends  southward  and  then 
^ain  to  the  east,  thus  half  inclosing  a  low  level  area  of  about  one  mile  in  length  by 
lalf  a  mile  in  breadth.  This  bottom-land  is  surrounded  by  bluffs  about  70  teet  in 
leight  on  nearly  all  sides,  the  river  flowing  close  to  the  bluff  on  the  southwest.  It 
ras  at  the  northeast  edge  of  this  natural  amphitheatre  that  the  tornado  first  attained 
orce  sufficient  to  demolish  fences.  These  fences  were  thrown  down  by  a  southwest 
rind  for  a  space  forty  rods  wide.  The  buildings  of  W.  W.  Morrow,  situated  half  way 
ip  the  bluff,  were  partly  destroyed.  But  although  its  first  destructive  efforts  were  here 
lanifested,  it  by  no  means  follows  that  this  was  the  starting  point  of  the  tornado.  On 
he  other  side  of  South  Skunk  River,  direc^tly  opposite,  there  was  a  strong  wind,  accom- 
lanied  with  some  hail  and  rain,  while  to  the  north  and  west  a  tremendous  rain  fell, 
receded  and  accoinpaniod  by  large  hail.  The  storm  evidently  arrived  at  Morrow's 
wm  a  well-nigh  full-formed  tornado.  To  trace  it  backward  over  a  country  where  its 
ihenomena  were  only  those  of  a  violent  thunder-storm,  I  found  to  be  difficult  and 
ieemed  unnecessary. 

The  attempt  to  prove  a  connection  between  this  tornado  and  the  thunder-storm  near 
)e8  Moines  of  May  22,  4  a.  m.,  has  not  been  successful.  For  although  the  Des  Moines 
torm  exhibited  tornado-like  power,  since  the  distance  between  Des  Moines  and  Mor- 
ow's  farm  is  only  seventy  miles,  and  since  the  Des  Moines  storm  occurred  ten  hours 
►reviously,  its  rate  of  motion,  if  it  is  identical  with  the  Keokuk  County  tornado,  can- 
lot  have  exceeded  seven  miles  per  honr  in  a  straight  line.  But,  as  will  afterwards  be 
bown,  the  tornado  traveled  ;nore  than  twenty-nine  miles  per  hour.  This  objection  is 
►y  no  means  insuperable  when  viewed  in  the  light  cast  upon  the  subject  by  the  general 
nodes  of  movement  of  storm-centers  across  the  continent.  These  tornadoes,  however, 
xist  as  something  independent  and  automatic  within  the  limits  of  areas  of  low  ba- 
ometer,  and  since  their  motion  is  governed  by  laws  peculiar  to  themselves,  it  must 
nean while  be  accepted  as  valid.  Besides,  a  hail-storm  traversed  Keokuk  and  Wash- 
ngton  counties  May  22,  at  6  or  7  a.  m.  There  is  much  more  probability  of  a.  connec- 
ion  between  this  hail-storm  and  the  Des  Moines  storm  of  4  a.  m.  than  between  the 
atter  and  the  tornado  which  occurred  eight  hours  subsequently. 

In  the  Neosho  County  Journal,  of  May  24,  is  an  account  of  a  highly  destructive  tor- 
lado  which  desolated  a  portion  of  Lincoln  county  six  miles  long  by  one-half  mile  wide, 
riiis  tornado  was  apparently  every  whit  as  violent  as  that  in  Iowa.  The  time  at  which 
t  occurred  is  given  as  about  3  p.  m.  It  cannot,  therefore,  be  identical  with  the  subject 
f  this  paper. 

The  conclusion  follows  that,  wherever  this  tornado  may  have  originated,  it  first 
kttaioed  to  desolating  violence  on  Morrow's  farm.  Its  previous  history  was  only  that 
>f  a  thunder-storm,  accompanied,  perhaps,  by  an  unusual  tumult  aud  whirling  of  the 
slouds.  In  tracing  its  development  and  progress,  therefore,  I  probably  labor  under  no 
lisadvantages  which  do  not  necessarily  attach  to  the  history  of  all  such  meteors  ex- 
!ept  those  arising  from  the  circumstance  that  the  tornado  was  not  at  any  point  of 
tfi  progress  witne^ed  by  a  skillfnl  meteorologist. 

Mr.  Morrow  testified  that  neither  he  nor  any  of  his  people  noticed  any  funnel-shaped 
kppearance  or  tongue  of  cloud  approaching  the  earth.  There  was  a  strong  wind  for  a 
ninute,  but  the  destructive  gust  appeared  to  be  instantaneous.  A  smart  shower  of  hail 
bllowed  the  gust.  A  whirling  of  the  clouds  was  observed  several  minutes  before  the 
viud.    A  little  lightning  was  seen.    The 'storm  traveled  east-northeast  over  Andrew 


Digitized 


by  Google 


1048         REPORT  Ol?  THE  SECRETARY  OF  WAR. 

Snrber's  farm,  blowing  down  fences,  with  a  sootbwest  wind.  He  saw  the  cloads 
whirling  like  a  great  wheel  35^  in  width  before  the  storm,  but  did  not  notice  any  fan- 
nel  appearance.  A  few  hail  fell  with  the  wind,  and  a  considerable  shower  of  rain 
after  it. 

The  same  phenomena  were  repeated  on  J.  E.  Stofer's  farm.  A  steady  roar  was  heard 
as  it  approached.    No  lightning  seen. 

About  forty  rods  north  of  the  line  of  destruction  on  these  farms  resides  William  P. 
Liske.  He  saw  two  clouds,  one  in  the  southwest  and  the  other  in  the  northwest, 
which  appeared  to  rush  together  in  the  west.  As  the  tornado  came  up,  and  aboat 
twenty  minutes  before  it  arrived,  the  wind  changed  to  the  north  and  blew  so  strongly 
that  the  door  had  to  b6  held  to  prevent  it  from  being  blown  in.  Saw  uo  lightning  and 
heard  but  little  thunder.    Saw  no  funnel  appearance. 

EUeot  Utterback  was  sixty  rods  south  of  the  tornado  at  this  place.  He  saw  the 
clouds  come  whirling.  The  height  of  the  whirling  clouds  was  about  60^  and  the  width 
about  30°.  Saw  lightning  and  neard  thunder  once  or  twice.  Hail  followed  the  wind 
in  small  quantity,  and  rain  fell  in  considerable  amount  three-quarters  of  an  hour  later. 
During  the  day  the  direction  of  the  wind  was  southerly. 

John  Malcum,  section  30,  Lancaster  Township,  testitiod :  Was  one  mile  south  of  tor- 
nado when  it  occurred.  Heard  a  roaring  like  steady  thunder  in  the  west  about  a  quar- 
ter of  an  hour  before  the  storm  came.  Saw  uo  lightning.  A  cloud  covered  the  western , 
the  northern  aud  the  aortheastern  portion  of  the  sky.  It  extended  somewhat  beyond 
the  zenith.  The  rest  of  the  sky  was  clear.  Saw  a  whirling  mass  of  clouds.  Conld 
distinctly  see  them  whirl  contrary  to  the  hands  of  a  watch.  The  whirling  mass  ap- 
peared to  be  about  60°  high  when  directly  opposite.  A  smart  shower  fell  some  time 
after  the  tornado. 

On  Malcum's  farm,  the  roof  of  a  stable  was  blown  to  the  southeast.  This  was  the 
first  damage  done  by  a  northwest  wind.  Two  hundred  yards  south  of  the  stable  a  fence  . 
was  blown  toward  the  northwest  aud  north.  This  was  the  first  evidence  of  a  destruc- 
tive southeast  aud  south  wind.  The  storm  after  becoming  destructive  had  traveled 
one  and  a  half  miles  before  it  develoiied  force  sufficient  to  commit  destruction  by  a 
northwest  and  southeast  wind. 

T.  Dawson,  section  31,  Lancaster  Township:  The  tornado  passed  directly  over  the  farm- 
bnildiugs.  He  testified  :  Saw  tornado  approaching  like  two  dark  clouds  with  an  inter- 
vening lighter-colored  space  between  them.  These  two  clouds  together  presented  a  fun- 
nel-shaped appearance  ;  the  upper  end  of  the  funnel  entered  the  overhanging  mass  of 
cloud,  which  covered  the  half  of  the  sky  and  extended  to  the  southeast  a  little  beyond 
the  zenith.  Its  lower  end  did  not  touch  the  earth.  It  whirled  contrary  to  the  hands  of 
a  watch.  Its  elevation  appeared  to  be  about  60°,  audits  width  at  summit  4(P.  Heard 
some  thunder  previous  to  tornado.  Did  not  see  any  lightning.  After  the  tornado, 
there  fell  a  few  small  hail  and  a  little  rain. 

The  breadth  of  fences  thrown  down  on  this  farm  was  about  sixty  rods.  The  out- 
houses, &c.,  wore  damaged.  A  cultivator  weighing  about  two  hundred  pounds  was 
carried  or  dragged  30  feet.  It  presented  to  the  wind  a  surface  of  not  more  than  3  square 
feet.  If  it  was  carried,  the  lifting  force  of  the  wind  must  have  been  between  sixty 
and  seventy  pounds  per  square  foot.  The  ground  showed  no  signs  of  its  having  heen 
dragged. 

M.  Williams,  lawyer,  section  32,  Lanoa^er  Township,  testified  :  Time,  probably  2.10 
p.  m  ;  it  was  a  few  minutes  after  2  p.  m.  Watched  the  storm  as  it  approached  for  about 
one  hour.  A  cloud  rose  in  the  west,  which,  stretching  to  the  northwest,  presented  the 
appearance  of  heavy  rain.  Previous  to  the  approach  of  this  cloud,  the  sky  was  nearly 
clear.  The  wind  during  the  day  was  southerly.  About  twenty-five  minutes  after  the 
tornado  the  wind  was  again  from  the  southwest.  The  storm-cloud  did  not  extend  far 
past  the  zenith  to  the  south.  Saw  the  funnel  distinctly.  It  alternately  lengthened  and 
contracted,  rose  and  fell.  When  it  contracted,  it  appeared  as  if  the  narrow  |>oint  next 
the  earth  was  cut  off,  leaving  the  lower  end  broader.  At  times  the  upper  end  ap|>eared 
to  reach  the  overhanging  clouds,  aud  at  times  t-o  be  not  so  high.  Its  shape  was 
something  like  VBHV  It  wasof  a  dark-blue  color  when  two  hundred  and  fifty  yards 
distant.  When  ^^^m  three  hundred  yards  distant  itsubteuded  an  angle  of  about  75*=^. 
The  angle  sub  ^^m  tended  by  the  top  of  it  at  that  distance  was  about  55°.  It  had  a 
zigzag  motion,  ^w  Half  an  hour  previous  to  the  tornado,  there  was  incessan t  light- 
ning m  the  northwest.  Heard  no  thunder.  There  was  no  lightning  in  the  tornado. 
A  little  rain  and  hail  fell  just  before  the  tornado,  and  a  smart  rain-shower  about  twen- 
ty minutes  after  it.  Have  heard  that  to  the  northward  there  was  a  terrific  storm  of 
rain  and  hail  accompanied  with  thunder  and  lightning.  The  wind  was^outh  generally 
during  the  day.  Ab  the  tornado  approached,  the  wind  changeil  to  a  little  east  of  south. 
Saw  the  dark  funnel  strike  the  ground  on  my  farm.  Saw  it  whirling  contrary  to  the 
hands  of  a  watch.  . 

This  witness  was  stationed  about  twenty-five  yards  south  of  the  funnel  when  nearest 
to  it.  The  fences  were  generally  thrown  toward  the  center  on  either  side;  but  where 
the  dark  cloud  touched  they  were  carried  away  for  a  space  sixty  yards  wide.   We  bave 
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e  the  first  evidence  of  the  dark  cloud  touching  the  earth  in  perfect  funnel-form.  Bat 
toQch  is  yet  only  temporary;  liko  a  child  learning  to  walk,  its  footsteps  are  yet 
certain.  It  proceeds  with  a  wavy,  zigzag,  circnlar-peudulnm  motion.  By  and  hy  its 
ad  will  make  the  earth  tremble. 

^e  storm  traversed  Jones's  farm,  throwing  down  fences,  nntil  it  struck  the  Wolfden 
ool-house,  which  lay  near  its  center.  The  school  was  in  session  when  the  tornado 
lick  it. 

ticbard  Weller,  teacher,  testified  that  this  occurred  at  2.15  p.  m.  precisely.  This 
e  is  valuable,  and  I  have  adopted  it  as  one  of  the  data  for  calculating  the  velocity 
the  storm.  The  school-house  was  moved  with  the  children  and  teacher  in  it  to  the 
t,  the  north  end  30  feet,  the  south  end  20  feet.  It  was  not  overturned.  The  win- 
rs,  roof,  &c.,  were  much  damaged,  but  there  were  no  evidences  of  explosive 
ces.  The  weight  of  the  building  was  given  by  Mr.  Williams  as  probably  thirty 
tnsand  pounds.  The  surface  exposed  was  360  square  feet,  besides  the  slanting  rooif. 
>  slant  of  the  roof  was  about  45°.  The  foundation  was  stone.  It  became  very  dark 
the  tornado  struck.  After  leaving  the  school-house,  which  is  situated  in  a  slight 
ine-like  depression,  the  fury  of  the  tornado  abated  somewhat.  Hence,  although  it 
9  nearly  central  over  the  hamlet  of  Hayesville,  the  frail  houses  were  scarcely 
iched. 

•.  U.  Alford,  who  lives  a  quarter  of  a  mile  south  of  Hayesville,  saw  the  tornado-cloud 
nging  round  in  a  circle  like  a  flock  of  birds,  and  every  now  and  again  making  a  dip 
:he  ground  and  darting  up  again  as  high  as  the  top  of  a  tree.  Its  color  was  very 
k,  inclining  to  green.  The  wind,  which  was  south  before  the  tornado,  changed  to 
th  after  it.    A  little  hail  fell  as  the  tornado  passed. 

ohn  Stephenson,  Hayesville,  a  little  south  of  the  center,  testified :  Saw  no  lightning ; 
xd  no  thunder;  considerable  rain  about  a  half  an  hour  after  the  wind, 
r. G. Koiikricht,  postmaster,  Hayesville,  testified:  Tornado  passed  about  2  p.  m. ; 
irly  perceived  the  clouds  whirling  contrary  to  the  hands  of  a  watch  as  the  storm 
troached ;  saw  lightning  to  northwest,  and  north  of  the  tornado-cloud ;  heard  no 
nder. 

.  W.  Hayes,  Hayesville,  testified :  Watched  it  for  a  half  an  hour  previous  to  its 
ival;  saw  two  clouds,  one  in  the  southwest,  and  one  in  the  northwest,  which  rushed 
ether  and  appeared  to  create  a  whirl ;  saw  the  clouds  whirling. 
[.  C.  Dickey,  who  was  at  Hayesville,  saw  a  cloud  rush  north,  and  then  strike  south 
h  amazing  rapidity ;  these  were  nnder-clouds ;  the  whole  northern  heavens  were 
ered  with  clouds ;  saw  thefunnel ;  it  was  of  a  dark  green  color  and  raised  and 
ered  itself  at  the  bottom  ;  saw  no  lightnings ;  'heard  no  thunder. 
L.  N.  Bucher,  one  mile  east  of  Hayesville,  and  about  ten  rods  south  of  the  tornado : 
V  a  funnel-shape,  large  at  top,  sm^ll  at  bottom,  of  a  dark  green  color.  It  looked 
3  a  kettle  of  soup  boiling  over.  The  funnel  ended  in  a  large  cloud,  which  did  not 
end  much  south  of  the  zenith.  The  bottom  of  the  funnel  kept  bulging  up  and 
vn.  Wind  was  from  the  south  previously-  It  changed  to  the  northwest  as  it  passed 
I  it  grew  cooler.  At  this  place  only  a  few  fences  were  thrown  down. 
V.  H.  Hawkins.  Jordan  farm,  section  24,  Lancaster  Township,  half  a  mile  north  of  tb« 
rra,  and  not  far  from  widow  Jacob's  house,  which  was  destroyed.  Testimony :  There 
»eared  at  first  to  be  two  storms  coming  up— one  from  the  west  and  the  other  from 
northwest.  A  little  rain  and  hail  fell  before  the  tornado,  and  rain  in  considerable 
onnt  after  it. 

^e  storm  up  to  this  point  had  l>een  traveling  east-northeast.  Since  leaving  South 
mk  Ri  ver,  it  had  been  traversing  a  rolling  prairie,  with  numerous  sloughs,  as  they  are 
led,  but  nothing  like  a  water-course.  A  little  to  the  east  of  the  last  witness  it  struck 
mblesome  Creek,  the  banks  of  which  are  well  wooded.  No  sooner  did  it  do  so  than 
ncreased  greatly  in  power,  changed  its  path  temporarily  to  due  east,  and  developed 
I  phenomena  of  two  or  more  funnels  or  branches  of  a  funnel.  Down  in  the  hollow, 
ong  the  trees,  stood  the  house  of  widow  Jacobs.  It  was  completely  demolished,  but 
bhout  signs  of  explosion.  The  storm-traces  w^ere  already  in  great  part  obliterated, 
I  a  new  house  rebuilt.  The  path  of  destruction  was  two  hundred  yards  wide  at 
3  point,  and  the  general  aspect  of  the  fallen  trees  within  this  limit  presented  all  the 
)earances  of  a  complet-e  cyclone  revolving  contrary  to  the  hands  of  a  watch, 
hough  nothing  particularly  worthy  of  notice  presented  itself.  About  a  quarter  of 
nile  from  the  main  track  to  the  south,  a  swath  about  fifty  yards  wide  was  cut 
ough  the  fences  by  a  southwest  wind.  This  swath  appeared  to  curve  townrd  the 
in  storm-path,  but  it  was  not  possible  to  follow  it  until  it  reached  it,  because  of  the 
krsenesH  of  the  fences,  and  because  there  had  everywhere  on  that  side  of  the  storm 
m  a  strong  southwest  wind,  and  this  swath  was  merely  exceptionally  strorig. 
rhe  storm-center  next  traversed  the  Grout  farm,  now  occupied  by  Samuel  Brunt, 
i  passed  about  one  hundred  yards  to  the  north  of  tt^e  village  of  Lancaster.  Here 
operations  became  more  interesting. 

>amuel  Brunt  testified:  Heard  it  roaring  a  long  time  before  it  arrived;  as  it  ap- 
>ached  saw  two  funnels  distinctly;  their  summits  were  lost  in  the  overhanging 
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mass  of  dark  cloud.  Saw  fannel  on  the  south  side,  which  was  the  smaller,  sw 
around  in  a  half  circle  and  join  the  larger  one.  The  fuunel  had  a  pendnlum  moti 
When  it  struck  the  ground  it  seemed  to  smoke,  the  smoke  surging  up  like  spray  u] 
a  wave-beaten  rock.  The  wind  felt  cold  as  it  passed.  Saw  lightning  during  torna 
The  breadth  of  the  dark  apex  of  the  main  tornado  when  it  touched  the  ground 
peared  to  be  about  100  feet.    There  the  wheat  was  mown  as  with  a  scythe. 

The  breadth  of  the  path  of  the  storm  of  snfficieut  power  to  throw  down  fences  "< 
here  two  hundred  yards.  The  fences  on  the  north  side  were  blown  south,  those  on 
south  side  north,  while  along  the  center  everything  was  carried  east  with  the  sto 
An  apple-tree,  7  inches  in  diamoter,  which  had  stood  on  the  north  side  of  the  oen 
was  carried  first  fourteen  yards  south,  with  a  little  westing,  then  round  in  a  regi 
curve  twenty-four  yards  toward  due  east,  and  then  due  east  for  seventy  yards, 
beam  2  inches  by  4  inches  by  14  feet,  and  weighing  twenty -five  pounds,  was  dri 
into  the  ground  3  feet  9  inches  at  an  angle  of  3o^,  after  having  been  carried  thirty-: 
yards  from  the  barn-roof.  The  following  is  a  sketch  of  the  path  of  the  apple-tree 
stood  at  a  and  was  carried  to  b : 

J.  B.  Jacobs,  Lancaster  ' 
lage,  witness :  Saw  distin< 
two  whirls,  the  north  one  be 
the  largest. 

William  Davis,  Lancai 
Village,  witness:    Watched 

-VV V;;:^ ^ E — ^^  for  perhaps  an  hour  previ 

^""^   to  its  arrival.    Heard  it  for  1 
^  an    hour.      Saw  funnel  w 

'^  half  a  mile  distant.    The  si 

mit  of  it  was  lost  in  very  dense  clouds.  It  was  funnel-shaped.  The  elevation  of 
Huuimit  was  about  15*^.  It  appeared  to  be  about  as  high  as  the  summit  was  brc 
The  top  was  twice  or  thrice  as  broad  as  the  base.  The  clouds  above  it  did  not  app 
to  whirl.  Saw  lightning  during  the  tornado  and  heard  thunder  above  the  roar  of 
tornado.  Previously  the  wind  blew  from  the  southeast  strongly.  After  it  passed 
blew  from  the  northwest.    Saw  boards  whirling  round  in  the  funnel. 

Mr.  Beall,  witness :  Was  on  north  side  of  storm,  half  a  mile  from  its  edge.  It 
'peared  like  a  funnel,  and  perfectly  black.  Saw  rails  whirling  in  it.  The  upper  cL 
into  which  the  funnel  went  did  not  whirl.    It  subtended  an  angle  of  55°. 

Fred.  Tollman,  Lancaster  Village,  t-estified :  Was  within  the  edge  of  the  tomf 
Was  whirled  like  a  top  for  fifty  yaids  and  lodged  against  a  fence.  Observed  it 
more  than  fifteen  minutes  before  it  came.  Saw  trees  twisting  in  the  grove  half  a  b 
distant.  Saw  the  funnel  whirling  contrary  to  the  suu.  Its  summit  was  lost  in  oi 
hanging  cloud.  Thinks  the  upper  cloud  was  also  whirling.  Saw  only  one  fun 
Saw  ligiitning  flash  up  and  down  the  funnel.  Saw  a  tree  thrown  out  from  the  to] 
the  funnel  about  one  foot  in  diameter.  Top  of  fuunel  60^  high  when  seventy  yards 
Then^  were  two  funnels  with  the  small  ends  together,  thus,  the  upper  one  being 
largest : 

The  above  description  all 
fers  to  the  lower  one.  It  ha 
before  the  tornado  about 
large  as  hen's  eggs. 

Austin  Jacob,  about  hal 
mile  north  of  the  edge  of! 
tornado.  Testimony:  Sawi 
funnels  seperimposed,  with 
small  ends  together.  The 
per  funnel  was  much  the  dar 
and  larger. 

L.  W.  Low,   Lancaster'"' 

lage:    Mr.  Low's  house  st< 

south  of  the  principal  port 

of  the  village,  and  near  the  c 

ter  of  the  tornado.    Testimoi 

Was    in   the    house  when 

tornado  came.    The  southt^ 

corner  was  lifted  off  the  grou 

The  floor  was  then  driven 

toward  the  roof,  and  the  ho 

went  to  pieces.    Was  sevei 

injured.   Was  wet  and  covered  with  mud.    Felt  very  cold.    Felt  warm  soon  aft^^rws 

Scemt'd  to  bo  surrounded  with  a  heavy  mist.    Saw  only  one  funnel.    Saw  lightning 

both  sides  of  it. 

The  last  witness  has  weak  eyesight. 
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C.  Jacobs,  Lancaster  Village :   Witness  was  one  handred  yards  south  of  tbo  edge. 
>e  was  like  a  funnel,  point  up. 

lis  completes  the  evidence  for  the  village  of  Lancaster.  It  is  somewhat  discordant, 
ather,  various.  Some  saw  Only  one  funnel ;  some  two  funnels,  side  by  side ;  and 
IS  two  funnels  superimposed,  with  the  small  ends  together.  The  discrepancies  are, 
ever,  easily  accounted  for.  As  the  cloud  approached,  it  grew  very  dark.  The  tor- 
)  doubtless  changed  its  form  rapidly.  The  observers  took  a  glimpse  at  it  and  ran 
ttend  to  their  houses ;  or,  as  in  the  case  of  FoUman,  had  to  watch  it  under  difficul- 
Those  who  saw  two  funnels  appear  to  have  seen  through  the  center  of  what  ap- 
ed to  those  at  a  greater  distance  as  only  one  funnel  with  the  larger  end  down, 
evidence  afforded  by  the  ruins  in  the  path  of  the  storm  gives  no  support  whatever 
le  belief  that  there  were  two  distinct  whirlwinds.  The  two  dark  clouds  touching 
ground  worked  together  in  the  strictest  harmony  in  producing  such  effects  as 
Id  be  produced  by  one  tornado  whirling  contrary  to  the  hands  of  a  watch.  Bnt,  as 
idy  instanced,  streaks  of  wind  of  unnsual  power  curved  in  half  circles  toward  the 
er  at  certain  places.  One  of  those  streaks  passed  in  a  northeasterly  direction 
ngh  the  town  of  Lancaster,  while  the  main  whirl  was  one  hundred  yards  to  the 
b  of  it.  This  streak  was  at  first  only  a  few  yards  broad,  but  rapidly  increased  in 
ih  as  it  proceeded.  It  first  unroofed  a  frail  stable,  without  injuring  the  house  be- 
lt. It  then  increased  in  force,  throwing  down  four  or  five  houses,  and  unroofing 
any  more.  The  following  shows  the  position  of  the  houses  and  the  directions  in 
sh  they  were  blown ; 

N 


e  long  arrow  denotes  the  main  track;  the  curved  arrow  the  streak  mentioned; 
ihort  arrows  show  the  direction  of  the  destructive  wind  which  threw  down  the 
)U8  buildings.  Between  the  building  a  and  the  main  storm-patli  there  is  a  space 
ity  yards  comparatively  uninjured.  The  sketch  does  not  preteud  to  be  strictly 
rate  as  to  distances,  but  to  give  the  relative  positions  of  the  honses. 
aving  Lancaster,  the  whirlwind  traveled  down  the  declivity  toward  North  Skunk 
r  in  a  direction  somewhat  east  of  northeast.  It  leveled  the  fences  in  its  path,  in 
vay  already  described,  and  never  varied  from  its  comnionceraent  to  its  end.  The 
e  of  widow  Dogget,  situated  about  a  quarter  of  a  mile  south  of  the  river,  stands  a 
I  to  the  northwest  of  the  storm-center,  at  the  commencement  of  the  level  bottom- 
J.  Here  two  deep  ravines,  one  from  the  south  and  one  from  the  oast,  meet.  In 
)  ravines  the  storm  develoj)ed  enormous  power,  smashing  up  the  timber  terribly, 
roofs 'of  the  house  and  barn  were  carried  south  and  somewhat  west.  The  tree?  on 
lorth  side  of  the  center  were  thrown  down  toward  the  center,  some  pointing  south- 
and  south,  bnt  the  minority  southeast.  On  the  south  side  of  the  center  they  lay 
ting  northeast,  north,  and  northwest.  An  oak-tree,  12  feet  in  circumference  at  the 
,  was  broken  across  12  feet  from  the  ground.  At  the  bottom  of  the  narrow,  steep 
le,  running  ea^it  and  west,  trees  were  lying  just  as  they  fell,  some  pointing  east 
jorae  west. 

■8.  Wimar  testified :  That  diflBculty  was  experienced  in  preventing  the  wind  from 
ting  in  the  door  and  windows ;  that  it  felt  cool  as  the  storm  was  passing ;  that  a 
hail  as  large  as  hens'  eggs  fell  before  the  hurricane,  and  a  great  deal  of  rain 
ward;  and  that  the  point  of  the  lightning-rod  upon  the  barn  was  partially 
ed  by  a  flash  of  lightning. 

le-quarter  mile  beyond  Mrs.  Dogget's  house  the  tornado  reached  North  Skunk 
r,  which  it  then  followed  for  over  two  miles  in  a  southeasterlj'  direction  until  it 
J  to  the  southerly  bend  of  the  river,  opposite  Kohlhaus's  saw-mill,  when  it  sud- 
y  turned  to  the  northeast.  The  bottom-lands  on  both  sides  of  the  river  are  here 
red  with  tall  timber,  and  through  this  timber  the  storm  tore  its  way  with  resist- 
fury.  All  trees  within  a  breadth  of  about  ouis  hundred  yards  were  either  over- 
ed  or  broken  off  and  barked.    The  barking  was  evidently  the  result  of  three 

Many  of  the  trees  barked  had  been  bent,  so  as  to  loosen  the  fibers  of  the  wood, 
bending  would  infallibly  loosen  and  perhaps  break  the  bark. 
The  air  was  thick  with  missiles,  which  not  only  broke  the  bark,  but  sometimes 
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penetrated  the  wood.  I  have  seen  a  com-stnmp  less  than  two  inches  in  length  sticki 
in  the  bark  of  a  large  tree  which  it  had  penetrated. 

3.  The  peeling-oflf  of  such  loosened  and  broken  bark  would  be  a  light  task  for  sucl 
tremendous  blast.  There  was  not  the  slightest  evidence  of  electric  action  or  of  vaj 
explosion. 

Broken  trees  had  the  bark  torn  off,  both  up  and  down,  from  the  point  of  breaka* 
Trees  half-broken  and  bent  to  the  ground  were  similarly  stripped. 

At  the  place  of  rupture,  the  trees  generally  presented  that  broom  appearance, 
which  the  supporters  of  the  theory  that  electricity  is  the  principal  agent  in  i 
production  of  tornadoes  have  seen  conclusive  evidence  of  its  truth.  It  will  aft 
ward  be  shown,  \Chen  this  phenomena  becomes  more  common  than  could  be  expect 
on  the  soft  soil  bordering  North  Skunk  River,  where  trees  were  more  easily  uprool 
than  broken,  that  this  broom  appearance  is  due  to  the  excessive  bending  and  strain! 
of  the  libers  of  the  wood,  and  their  rupture,  in  succession,  from  the  exterior  inward 

Tlie  river,  being  impassable,  rendered  the .  examination  of  the  general  positi 
of  the  fallen  trees  more  difficult.  Everything,  however,  ccfrroborated  the  e 
dence  already  so  abundantly  adduced,  that  the  tornado  was  a  whirlwind 
powerful  centripetal  tendency,  circling  contrarv  to  the  hands  of  a  watch.  The  i 
lowing  arrangement  of  fallen  trees  was  selected  as  being  typical.  It  was  found  on  t 
north  side  of  the  river,  near  the  center  of  the  tornado. 


^^-^^^^y^ 


No.  1  is  a  tree  3  feet  in  diameter,  but  much  decayed,  blown  down  from  the  ea 
southeast.  No.  2  is  a  tree  one-half  foot  in  diameter,  blown  down  from  south-southei 
No.  3  is  a  tree  2  feet  in  diameter,  blown  down  from  the  west.  No.  3  lies  above  No, 
and  No.  2  above  No.  1.    It  occurred  just  where  the  storm  left  the  river. 

That  the  force  of  the  storm  was  enormously  increased  immediately  after  reach 
North  Skunk  River  is  proved  by  the  greatly  extended  width  of  its  path.  At  A.  D 
get^s  and  B.  C.  Moore^s  houses,  three-quarters  of  a  mile  distant  from  the  storm-cenj 
the  out-buihlings  were  damaged  and  the  fences  thrown  down  by  a  southerly  wi 
Mr.  Dogget  testitied  that  the  tornado  appeared  somewhat  like  two  funnels  with 
smaller  ends  t<»gether,  and  that  when  apparently  three  and  a  half  miles  distant, 
column  subtended  an  angle  of  about  25^.  The  houses  of  these  gentlemen  are  situa 
on  the  summit  of  the  bluffs  facing  the  river,  which  are  perhaps  200  feet  high. 

The  house  of  Joseph  Ash,  situated  on  the  face  of  the  bluff,  and  distant  from  the  ri 
about  half  a  mile,  was  blown  to  the  south-southwest.  Large  trees  were  at  this  ( 
tance  blown  down  in  the  ravines  running  to  the  river.  Mr.  Ash  testified  that 
wind  lasted  a  few  minutes,  ami  that  it  changed  to  the  northwest  after  the  passage 
the  tornado.  A  little  hail  fell  before  the  storm,  and  a  small  shower  of  rain  after  it.  fi 
lightning  and  heard  thunder.    It  grew  cool  as  the  storm  passed. 

Matthias  Gengler's  house  stauds  on  the  summit  of  tlie  bluff,  one  mile  distant  fi 
the  river.  Due  north  of  this  farm  was  the  saw-mill  of  Joseph  Koblhaus,  where 
tornado  turned  to  the  northeast.  Mr.  Geugler  testified  that  it  presented  the  appt 
ance  of  a  column  rising  from  the  river  to  the  clouds.  Its  width  at  the  top  wa«  t\i 
n»  great  as  at  the  bottom.  It  was  perfectly  round  and  perpendicular.  It  moved  8t€ 
ily  along,  without  jumping  up  and  down  and  from  side  to  side.    The  angle  of  elovat 
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S5°  when  opposite.    The  wind  blew  very  strongly.    Mrs.  Gengler  said  that  the 
)m  was  the  blackest,  and  that  the  top  looked  like  clear,  solid  water.    She  could 
<  spin  around  and  upward  like  a  screw,  contrary  to  the  hands  of  a  watch, 
itthias  Hotel's  house  is  a  quarter  of  a  mile  east  of  Gengler's,  and  at  the  same  dis- 
3  from  the  river.     He  testifled  that  it  appeared  to  him  like  a  big  tower.     Some- 
3  it  was  wider  at  the  top  than  the  bottom,  and  sometimes  at  the  bottom  than  the 
All  afternoon  previous  to  the  storm  it  was  very  dark  in  the  north.     As  the  tor- 
approached,  the  wind  grew  very  high  from  the  south,  endangering  the  build- 
The  height  of  the  summit,  when  nearest,  was  55^  or  60^.     Saw  something 
prairie-chickens  whirling  in  the  air  ;  believe  now  they  were  sheep.     Do  not  know 
her  any  one  has  Ibst  sheep.  • 

e  Black  Hawk  mills  are  situated  about  one  and  a  half  miles  farther  down  the 
than  the  point  where  the  tornado  left  it. 
L  Walker,  proprietor,  testified  that  he  heard  a  roaring  for  perhaps  an  hour  previ- 

0  the  arrival  of  the  tornado.  Saw  it  approaching  apparently  in  a  straight  line 
ritness.  It  seemed  to  move  slowly,  and  was  perfectly  steady,  without  any  oscillat- 
motion.    Could  not  in  the  column  itself  recognize  a  whirling  motion,  but  the 

clouds  around  the  summit  of  it  were  whirling.  The  top  of  the  column  had  an 
ition  of  about  30°  when  nearest.  Saw  it  suddenly  bend  to  the  northeast  at 
baus's.  Before  the  tornado  approached  the  northern  sky  was  black  with  clouds, 
h  extended  eastward.  The  south  was  generally  clear.  A  hail  stone  or  two  fell 
le  tornado  came  up,  and  a  light  shower  of  rain  afterward.  Saw  no  lightning, 
■d  thunder  previous  to  the  tornado.  While  the  whirlwipd  was  on  the  river,  tne 
r  ceased  to  now  over  the  dam,  although  the  river  at  the  time  was  high. 
Stout  was  at  Black  Hawk  mills. '  He  testified :  Saw  it  distinctly  in  funnel  shape, 
d  see  it  as  far  as  Lancaster  from  the  summit  of  the  mill-buildings.  The  top  of  it 
ared,  when  one  and  a  half  mile  distant,  to  be  15°  in  height.  Saw  two  funnels 
>  together  and  form  one.  The  smaller  one  came  from  the  south  and  joined  the  oth- 
The  top  of  the  funnel  looked  like  a  solid  body  of  water.  Saw  flashes  of  lightning 
top  of  funnel,  apparently  northward.  The  small  end  of  the  funnel  was  up,  but 
)  was  not  much  difference  in  size.  The  clouds  above  the  funnel  appeared  to  be 
ling  and  approaching  the  center.  The  funnel  which  came  from  the  south  was  of 
bter  color  than  the  other.  The  wind  changed  as  the  tornado  advanced,  and  blew 
igly  toward  it.  The  clouds  above  the  narrow  top  of  the  funnel  appeared  to  whirl 
nnel  form,  with  the  wide  end  upward. 

e  following  represents  the  apparent  direction  of  motion  of  the  two  funnels  as  they 
cached  each  other : 

Henry  Lundy  was  at  Black  Hawk  mills.  He  testified  that 
he  saw  it  whirling  contrary  to  the  hands  of  a  watch.  Thought 
he  could  see  the  top  of  it,  and  that  it  did  not  reach  the  clouds. 
Matthias  Bevens  was  one  mile  southwest  of  the  storm.  He 
testified  that  the  column  resembled  very  black  coal-smoke,  and 
'  went  right  from  the  ground  to  the  clouds.  It  whirled  with 
great  rapidity  contrary  to  the  hands  of  a  watch,  rising  at  the 
same  time  like  the  spirals  of  a  revolving  screw.  The  top  of  it 
was  about  three  times  the  size  of  the  base.  Little  dark  clouds 
appeared  to  fly  out  and  around  the  dark  column.  When  one 
distant,  it  subtended  an  angle  of  30°.  Saw  no  lightning ;  heard  no  thunder. 
le  house  and  steam  saw-iniU  of  Joseph  Kohlhaus  stood  directly  in  the  path  of  the 
sor,  at  the  distance  of  a  quarter  of  a  mile  from  the  river,  on  the  north  side. 
r.  Kohlhaus  testified  as  follows :  The  tornado  appeared  to  stand  still  for  several 
tents  at  the  bend  of  the  river,  and  then  all  at  once  bounded  forward  to  the  house, 
le  standing  still,  it  seemed  to  shoot  or  grasp  out  first  on  the  one  side  and  then  on 
)ther,  as  if  discharges  of  artillery  were  taking  place  on  these  sides.  The  roaring 
terrific.  It  resembled  the  sounds  of  machinery  mfignified  a  miUion  times.  It  was 
nbined  woo-oo-ooand  whirr-r-r-r.  Watched  the  column  as  it  approached.  It  was 
el-shaped,  but  changed  its  appearance.  It  twisted  around  and  up  like  a  screw, 
d  not  recognize  bodies  in  the  column ;  it  was  too  black,  and  when  the  funnel 
B  near  it  grew  as  dark  as  midnight.  All  the  clouds  were  very  low.  They  did  not 
evolve.    Saw  lightning  before  the  storm. 

le  building  stood  upon  the  summit  of  a  rising  ground,  about  thirty  feet  high.  Be- 
rn it  and  the  river  is  a  half  pool,  half  marsh.  It  was  completely  emptied  of  wa- 
The  breadth  of  the  path  of  wholesale  destruction  was,  upon  the  summit  of  the 
two  hundred  and  seventy  yards.  The  house  stood  one  hundred  yards  from  the 
Bm  and  one  hundred  and  seventy  yards  from  the  western  extremity  of  this  path, 
timbers  and  contents  of  this  house  were  carried  in  a  half-circle  first  to  the  north- 
;,  then  to  the  west,  then  southwest,  then  south,  and  finally  to  the  northeast,  the 
ier  articles  being  generally  sifted  out  first,  thus  marking  the  way  the  ruins  went. 

1  the  eastern  edge  of  the  path  was  an  orchard,  and  on  the  western  a  wood.  The 
I  in  the  orchard  were  blown  down  from  the  southeast  and  south ;  the  trees  in  the 
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wood  from  the  north  and  northwest.  Portions  of  the  clothin|jj  from  the  hoose 
shingles  from  the  roof  lay  among  the  trees  in  the  wood,  or  stuck  among  the  hranc 
There  were  no  signs  of  explosion,  the  doors  and  windows  having  been  blown  in.  ' 
inmates  were  all  more  or  less  injured.  The  width  over  which  fences  were  blown  d< 
was  here  about  three-quarters  of  a  mile.  An  iron  plow,  weighing  two  hnndred  pou 
was  carried' forty  yards.  The  sheet-iron  chimney  was  carried  two  miles  t-o  the  no 
east.  An  iron  sausage-machine,  six  inches  by  eight,  and  weighing  fifteen  pounds, 
blown  away.  Part  of  it  was  found  twelve  hundred  yards  distant.  The  wheel 
wagons  were  smashed,  and  the  tires  twisted. 

[The  cut  ou  page  1055  is  a  representation  of  the  effects  of  the  whirlwind  at 
place;]  • 

After  leaving  the  mill,  the  storm  ascended  a  hill  some  200  feet  in  height,  leveling 
fences,  but  with  evidently  diminished  violence. 

Peter  Randolph,  about  two  hundred  yards  distant  from  its  northern  edge,  difitin 
saw  it  whirling  contrary  to  the  hands  of  a  watch.  Lightning  struck  a  tree  on 
farm  about  half  an  hour  before  the  tornado.  This  tree  I  sa^  nlyself.  There  wi 
light  shower  of  rain  after  the  tornado. 

John  Wehr  said  it  looked  like  the  cylinder  of  a  threshing-machine,  and  spun  aro' 
like  a  screw.  * 

Passing  over  the  top  of  the  hill  in  a  northeast  direction,  it  struck  Rock  Creek,  wl 
here  runs  south,  with  a  little  easting.  Immediately  altering  its  course,  it  went  strai 
up  the  creek  for  about  half  a  mile,  developing  prodigions  power.  The  large  trees  wl 
lined  the  banks  were  torn  and  peeled  and  overthrown  in  promiscuous  ruin.  Atap< 
wheie  there  is  a  small  circular  island,  aud  a  considerable  amount  of  stagnant  w 
around,  the  storm  would  appear  to  have  stood  still  for  a  moment.  The  following  sh 
the  position  of  the  fallen  trees  at  this  point: 

There  were»no  trees  on  the  island  itself.  There  wa 
evidence  whatsoever  that  the  barking  of  the  treee 
been  effected  by  electrical  action  or  sndden  evaporat 
Everything  tended  to  prove  that  the  bark  bad  b 
loosened  and  broken  by  the  excessive  bending  of 
trees  and  by  dying  missiles.  One  of  the  steers  killed  at 
creek  had  an  oak  i-ail  driven  completely  through 
shoulders. 

On  reaching  a  slough  which  enters  Rock  Creek  f 
the  northeast  the  tornado  followed  it.  Beside  this  slo 
and  close  to  the  creek  was  a  small  grove  of  young  t 
belonging  to  John  Stein.  This  grove  was  completely 
ried  away,  nothing  remaining,  except  a  few  baikless tv 
At  no  point  in  its  course  did  the  storm  develop  greater  energ>^  than  at  this  grove.  ( 
erally  yonng  saplings,  over  which  the  centerof  the  storm  passed,  were,  although  strip 
of  bark  and  twigs,  left  standing.  Here  the  ground  was  whipped  as  bare  as  thoogo 
gro\'e  had  been  lashed  with  a  whirlwind  of  fire.  The  tornado  then  passed  bet^ 
the  houses  of  William  Goeldern  and  John  Stein,  sweeping  the  fields,  within  the  nai 
path  of  it«  greatest  violence,  clean  of  grass,  wheat,  and  corn-stumps,  while  the  gro 
was  torn  and  furrowed  bj  dying  rails  and  trees.  The  rails  and  broken  timber 
l>een  gathered  from  the  fields ;  but  John  Stein  assured  me  that  they  lay  thickest  al 
the  center  of  the  storm.  Along  the  sides  of  the  path  of  greatest  violence,  many  i 
wore  driven  deeply  into  the  sou,  end  foremost. 

While  the  main  whirlwind  thus  pursued  the  path  described,  there  were  smaller 
shoots  or  arms  which  played  havoc  on  its  southeast  side.  Such  an  arm  cot  a  bvi 
about  twelve  yards  wide  through  Schild's  orchard  from  southwest  to  northeast, 
swath  widening  as  it  went.  It  was  not  possible  to  trace  it  until  it  reached  the  a 
storm,  for  reasons  similar  to  those  already  given.  It  seems  probable,  however,  th« 
joined  it  at  the  little  island  above  mentioned,  where  the  storm  appears  to  have  : 
nieutarily  stood  still.  The  relative  positions  favor  such  a  surmise.  This  streal 
h:  rong  southwest  wind  was  a  quarter  of  a  nfile  distant  from  the  center  of  the  m 
tornado. 

A  similar  streak  leveled  the  fences  close  to  the  house  of  John  Stein  for  a  widtl 
fifty  yards,  while  nearer  the  main  tornado  the  fences  remained  standing.  This  stn 
I  surmise,  joined  the  main  storm  at  the  grove  above  mentioned.  A  similar  arm  t 
down  the  new  barn  of  F.  A.  Latz,  about  a  quarter  of  a  mile  farther  on,  without  iiv 
ing  weaker  buildings  close  beside  it.  The  path  of  this  streak  is  said  to  have  been  \ 
distinct  among  the  fences  until  it  joined  the  whirlwind  near  the  house  of  Peter  Mai 
The  fence*  wore,  however,  already  restored. 

George  Starr,  three-quarters  of  a  mile  southeast  of  the  tornado,  witness :  Alnrnt  I  p 
it  commenced  to  thunder  and  lightning  in  the  northwest.  The  storm  advanced  al 
the  northern  sky,  and  it  lightened  terribly  there  previonsly  to  the  arrival  of  the 
uado.    A  big  cloud  extended  from  southwest  to  northeast.    It  cleared  up  immediai 
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the  tornado,  both  here  arid  in  the  north.    Lost  eighteen  head  of  cattle  at  Rock 
k.    One  was  perforated  by  a  rail.  . 
hn  Marsh's  hoase  stood  a  little  to  the  northwest  of  the  center  of  the  storm.    His 


imony :  Watched  it  as  it  came  directly  toward  me.  It  deflected  a  little  from  side 
ide,  with  a  zigzag  motion.  It  turned  and  twisted  like  a  screw  in  revolution.  All 
family  were  in  the  house,  the  house  having  no  cellar.    It  became  as  dark  as  mid- 
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night.    The  windows  and  doors  were  hlowu  in,  in  spite  of  our  resistance^  and  we  kne^ 
no  more  until  we  found  ourselves  lying  in  the  slough  severely  wounded. 

The  destruction  at  this  house  was  most  complete.  The  house  was  carried  forwarc 
from  its  foundations  hodily ;  but  as  it  was  going  down  a  declivity  toward  a  slough,  ii 
failed  to  strike  the  ground  until  it  went  to  pieces.  The  heaviest  timbers  and  the  in 
habitants  were  deposited  in  a  slough,  about  one  hundred  yards  south-southwest  o 
where  the  house  stood.  One  child  was  killed  instantly,  and  Mrs.  Marsh  has  since  died 
The  fragments  of  the  house  were  cairried,  as  was  easy  to  trace,  first  to  the  southwest 
then  in  a  curve  to  the  south,  the  southeast,  the  east,  and  then  along  the  center  of  th< 
storm  to  the  northeast,  the  heavier  articles  sifting  out  as  they  went.  I  found  ears  o 
corn  two  hundred  yards  to  the  southwest  and  south  of  the  house,  and  a  fragment  o: 
heavy  wood  four  hundred  yards  to  south-southwest.  Two  cows  and  thirteen  hogs  wer< 
in  a  yard  a  little  nearer  the  center  of  the  storm  than  the  house.  They  were  carriec 
one  hundred  yards  to  the  sontheast,  and  killed  or  fatally  injured.  A  stone  from  th( 
foundations  of  the  house,  weighing  about  one  hundred  pounds,  was  said  to  have  beei 
carried  about  one  hundred  yards  south ;  but  I  could  not  find  it.  Sewing-machine,  cul 
tivutors,  wagons,  &c.,  were  wholly  carried  away,  and  left  not  a  wreck  behind.  Th< 
timber  was  generally  reduced  to  the  dimensions  of  fine  fire- wood,  and  thickly  strewi 
along  the  path  of  the  storm  to  the  northeast.  The  width  over  which  fences  wer< 
thrown  down  was  here  about  a  half  a  mile. 


Sketch  of  the  path  of  the  ruins  of  Marsh's  lionse. 

A  quarter  of  a  mile  to  the  north  of  Marsh's  house  stood  the  house,  bam,  &c.,  of  M 
Fuh.  They  were  blown  to  the  southwest,  but  without  being  carried  away.  The  nex 
house  struck  was  that  of  M.  E.  Harris,  the  storm-cent^  paAsing  about  twenty  yards  t< 
the  northwest  of  it.  The  fiercest  of  the  storm  was  here  only  one  hundred  yards  wide 
but  fences  were  blown  down  for  over  five  hundred  yards.  The  doors  and  windows  o 
the  house  were  driven  in  by  the  wind  and  the  flying  missiles,  and  immediately  th< 
house  went  to  pieces.  The  house  and  out-houses  were  carried  away,  broken  to  smal 
pieces,  and  deposited  for  a  mile  or  two  along  the  path  of  the  storm.  The  trees  aroonc 
the  house,  which  were  not  plucked  out  by  the  roots,  had  their  tops  and  branches 
broken  off  and  their  bark  stripped  from  them.  The  stripping  of  the  bark  was  evi 
deutly  due  to  the  causes  already  assigned.  The  stripping  was  most  complete  on  th( 
southwest  side  of  the  trees.  A  fence  four  hundred  yards  in  length,  and  mnniMeasi 
and  west,  was  deprived  of  its  boards,  the  posts  still  remaining  in  the  ground.  When 
the  storm-center  crossed  it,  the  direction  toward  which  the  posts  t^rere  leaning  wai 
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^terminate.  On  the  west  of  ther  center  the  posts  were  leaning  sontb,  with  a  little 
ting,  and  on  the  east  of  the  storm-center  they  were  leaning  north,  with  a  little 
itintr. 

^  JV 


^rrrrrrTTTvvrn 


i;  ^^   ^^  AX    \    MMI^ 


he  above  is  something  like  the  disposition  of  the  posts  along  the. line  of  the  fence. 
)  length  of  fence  thrown  down  east  of  the  center  was  about  one-quarter  greater 
u  that  thrown  down  on  the  west  of  it. 


N 


he  corn-stalks  in  a  contiguous  corn- 
i  were  thus  disposed :  Those  on  the 
theast  side  of  the  center  curved 
and  from  pointing  nearly  due  north 
nearly  due  west.  Those  on  the 
thwest  side  curved  around  from 
ating  nearly  due  south  to  nearly 
i  east.  Along  the  center  all  pointed 
h  the  storm.  This  shows  the  direc- 
1  of  the  last  wind,  strong  enough 
liter  the  position  of  the  stalks, 
[atthias  Linen,  a  quarter  of  a  mile 
thwest  of  the  edge  of  the  storm, 
:ified  that  it  presented  the  appear- 
«  of  a  great  column,  reaching  from 
ground  to  the  clouds,  and  whirling 
trary  to  the  sun.  It  seemed  to  re- 
in almost  still  at  some  places,  and 
n  would  dart  forward.  Hail  four 
bee  in  diameter  fell  as  the  stoi-m 
sed.  They  were  very  irregular  in 
m. 

•aul  Ritter,  Clear  Creek  Township,  section  9,  testified  that  the  tornado  looked  like 
ig  tree,  only  it  was  five  times  greater  at  the  top  than  the  bottom.  It  turned  like  a 
eel  in  a  mill.  Its  direction  of  evolution  was  against  the  hands  of  a  watch.  At  the 
tance  of  a  mile,  its  top,  when  it  entered  the  cloud,  made  an  angle  of  about  60^.  Hail 
large  a.s  pigeon's  eggs  fell  before  the  storm,  and  it  rained  very  hard  after  it.  Saw 
itning  in  the  west  previously. 

[r.  Bitter's  house  stands  about  seventy  yards  to  the  northwest  of  the  storm-center, 
path  is  here  about  two  hundred  yards  wide.  The  arrangement  of  stalks  in  a  corn- 
i  was  the  same  as  that  already  given.  The  roof  of  the  house  was  carried  sbuth.  A 
mp-cntter,  which  was  standing  by  the  house,  was  carried — the  iron  portion  fifty 
ds  south,  the  wooden  portion  half  a  mile  to  east-southeast.  Wheels  which  came 
bin  the  reach  of  the  storm  were  dashed  to  pieces,  and  the  tires  twisted  into  all  sorts 
shapes.  An  oak  tree,  3  inches  in  diameter,  and  which  stood  exactly  in  the  storm- 
ter,  was  split  by  a  fragment  of  a  board  one  inch  thick.  The  board  was  originally 
bably  6  inches  broad  and  8  feet  long.  Of  the  two  small  fragments  remaining  in  the 
9,  the  longer  was  only  17  inches  in  length.  The  board  was  driven  into  the  tree 
n  the  southwest.  The  path  of  extreme  violence,  about  fifty  yards  wide,  was 
>ngly  marked  in  the  grove  of  young  oaks.  They  looked  as  if  they  had  first  been 
ilea  against  a  pile  of  stones  and  then  trailed  in  the  mud.  Portions  of  bark  were 
nek  on  and  the  smaller  branches  shattered  and  peeled.  This  grove  stands  upon  the 
^  of  a  steep  declivity  about  100  feet  in  height,  at  the  bottom  of  which  liows  Clear 
sek.  Here  is  a  circular  hollow  nearly  enclosed  by  high  blufiB,  and  within  it  the 
rm  raged  with  demoniac  fury,  smashing  trees  of  4  feet  in  diameter  to  pieces, 
rhe  following  instance  was  found  on  tlie  opposite  declivity,  up  which  the  storm 
'ed  with  undiminished  power: 

rhe  tree  stood  at  A  originally.  Its  root  was  partly  decayed,  and  it  must  have  fallen 
th  the  first  strong  gust.  The  path  which  it  traveled  was  cut  out  in  the  grass  by 
root.  This  path  was  forty-seven  yards  in  length  and  was  nearly  circular.  It  first 
•ved  to  the  northwest  and  then  round  in  a  curve,  until  it  lay  pointing  to  the 
rtheaet,  with  its  top  almost  touching  the  spot  where  its  root  had  formerly  been, 
e  tree  stood  to  the  northwest  of  the  storm-center,  and  was  two  feet  in  diameter. 
67  W 


Digitized 


by  Google 


t 


1058 


REPORT   OF   THE   SECRETARY    OF   WAR. 


Crossing  the  summit  of  the  rising  ground,  which  was  thoroughly  plowed  up,  th< 
storm  traveri^ed  a  wooded  tavine,  where  for  a  width  of  fifty  yards  it  deprived  the 

young  threes  of  their  twigs  and  of  mncl] 


N 


of  their  bark,  besides  throwing  down 
the  f\ill-grown. 

Nick.  Engledinger,  section  10,  Cleai 
Creek  Township.  His  house  stood 
about  one  hundred  yards  from  th( 
southeast  edge  of  the  tornado.  From 
any  indications  which  the  remaim 
presented,  the  timbers  must  have  first 
been  carried  north.  Two  persons  wen 
killed — one  of  them  being  torn  t<: 
pieces.  A  hog  weighing  four  huudreci 
pounds  was  carried  one  mile  and  a 
quarter  in  the  line  of  the  storm. 

The  house  of  Jacob  Koerth  stood 
fifty  yards  within  the  northwest  edge 
of  the  storm.  The  timbers  went  south, 
The  people  tried  to  prevent  the  wind 
from  blowing  in  the  doors  and  win- 
dows, and  could  not.  The  wind  en- 
tered and  blew  the  house  asunder 
leaving  the  floor  in  its  proper  position.  Hogs  weighing  throe  hundred  pounds  were 
carried  to  the  northeast  across  a  ravine  and  deposited  three  hundred  yards  away.  A 
horse,  a  cow,  and  a  bull  were  similarly  carried  two  hundred  yards.  Sheep  were  carried 
four  hundred  yards.  In  addition  to  the  accidents  inseparable  from  such  an  aerial  voy- 
age, the  bodies  of  the  animals  were  driven  full  of  pieces  of  wood.  On  this  account, 
the  bodies  of  all  animals  which  perished  in  the  storm  were  burned. 

A  horse-power  machine,  partly  wood,  but  chiefly  iron,  and  weighing  two  thousand 
four  hundred  pounds,  was  pushed  or  carried  six  yards.  It  was  resting  on  the  ground, 
and  was  separate  from  all  other  objects.  There  were  no  marks  upon  it  arising  from 
violent  collision  with  other  bodies.  It  exposed  a  surface  of  about  two  square  feet  to 
the  wind.  It  lay  close  to  the  ground.  The  master  of  this  house  was  absent,  and  infor- 
mation, owing  to  the  invalid  condition  of  the  inmates,  was  hard  to  obtain. 

The  storm  now  turued  somewhat  more  to  the  northward,  traversed  several  fields, 
demolishing  the  fences,  uutil  it  struck  the  house  of  K.  F.  Campbell,  Lafayette  Town- 
ship, on  the  borders  of  Clear  Creek  Township.  The  exact  position  of  this  and  the  two 
immediately  preceding  houses  was  difficult  to  determine  upon  the  map,  because  of  its 
very  defective  condition,  and  because  their  owners  could  not  tell  me  what  section  they 
were  in. 


Mr.  Campbell  testified :  That  previous  to  the  tornado  he  observed  several  cnrrentfi 
above  one  another  among  the  clouds.  The  wind  was  from  the  southeast.  The  lowest 
current  of  clouds  from  the  southwest,  the  next-  from  the  northwest,  and  the  highest 
from  the  northeast.  It  commenced  hailing  about  flfteen  minntes  before  the  storm. 
The  hail  was,  in  some  instances,  three  inches  in  diameter,  and  fell  in  considerable 
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ratity.    It  was  calm  \fheu  the  hail  fell.    The  bail  was  very  cold.    When  two  were 

t  toother  they  immediately  froze.    The  north  was  full  of  black  clouds  previous  to 

)  tornado,  in  which  the  lightning  flashed  incessantly.    Heard  a  dull,  thundering 

se  in  the  northwest  previous  to  the  tornado  as  of  falling  hail.    There  appeared  to 

rain  or  hail  falling  on  both  sides  of  the  vortex  as  it  approached. 

rhe  preceding  cut  shows  the  appearance  it  presented  at  the  distance  of  seventy  yards. 

ere  appears  to  be  two  incipient  funnels,  one  on  each  side : 

i  post  3  feet  in  length  and  4  inches  in  diameter,  and  driven  into  the  soil  3^  feet,  was 

led  out  fa»y  the  wind.    It  stood  without  attachment. 

The  width  of  the  storm  here  is  one  hundred  and  sixty 
yards;  The  house  stood  within  twenty  yards  of  the 
northwest  edge.  It  was  tilted  up  on  its  corner  bodily, 
inmates,  floor  and  all,  and  deposited  on  its  roof  seven- 
teen yards  to  the  southwest  of  its  former  position,  and 
then  went  to  pieces.  There  was  no  indication  of  ex- 
plosion. The  accompanying  is  a  plan  of  the  efiBcts  of 
the  storm  at  this  house : 

A  is  the  honse,  which  was  carried  in  the  direction  of 
the  arrow.  B  is  a  stable  and  C  a  haystack,  both  un- 
touched. These  were  twenty  yards  from  the  honse. 
D,  E,  and  F  are  portions  of  a  fence  which  were  thrown 
down.  D  and  £  were  thrown  south,  leaving  the  inter- 
vening portions  untouched.  F  was  thrown  north.  G 
is  the  post  i^lready  mentioned. 

This  was  the  last  destruction  in  Keokuk  County. 
The  tornado  ceased  to  touch  the  earth  on  Mr.  Camp- 
bell's farm.  It  drew  itself  up  into  the  cloud  from 
which  it  had  come  down.  Hitherto  it  had  traversed  a 
country  full  of  deep  and  well-wooded  ravines.  Here 
it  entered  upon  a  flat,  bare  country,  in  fact  a  water- 
shed. It  continnes  much  the  same  for  the  seven  miles 
which  the  tornado  here  skipped.. 

J.  Yeats  Brockway's  farm,  Lafayette  Township, 
witness :  Saw  whirling  in  the  clouds,  after  the  torna- 
do lifted,  contrary  to  the  hands  of  a  watch.  Watched 
it  for  ten  minutes  at  least  afterward,  and  it  continued 
to  whirl.  The  whirling  portion  of  the  clouds  did  not 
appear  to  be  wide. 

Mrs.  Fobes,  who  resides  about  one  mile  northwest  of 
the  line  of  the  tornado,  witness :  Saw  the  funnel.  It 
seemed  to  stand  still.  Then  it  took  a  bend  to  the  east. 
Then  it  grew  so  dark  she  could  not  see  it.  It  grew 
lighter,  and  she  could  see  it  distinctly  to  the  northeast 
of  CampbelPs  house.  It  vanished  suddenly,  and  she 
saw  it  whirling  at  a  furious  rate  in  the  clouds  contrary 
to  the  hands  of  a  watch.  Did  not  notice  any  more 
roaring  after  the  tornado  lifted. 

H.  Case :  Resides  about  one  and  a  half  miles  from 
the  line  of  tornado  had  it  continued.  It  rumbled  a 
long  time  before  the  tornado.  The  sky  was  clear  in 
the  sontheast.  Saw  no  lightning.  Hail  of  large  size 
fell  before  the  tornado  approached.  The  center  of  the 
hail  was  shaped  like  a  bird  s  egg^  and  pieces  of  transpar- 
ent ice — like  rock-candy — were  stuck  all  around  it. 
There  was  scarcely  any  rain  afterward.  The  wind  was 
blowing  from  the  southwest  at  first  and  changed  to 
the  east  as  the  storm  came  near. 

Katie  McLoud,  school-teacher,  witness :  The  school  is 
a  little  to  the  northwest  of  the  line  of  the  tornado  had 
it  continued.  It  must  have  been  about  3  p.  m.  when 
the  tornado  was  here.  Distinctly  saw  the  funnel  whirl- 
ing contrary  to  the  hands  of  a  watch.  Watched  it 
until  I  could  not  see  it  for  heavy  rain.  It  had  hailed 
about  half  an  hour  previously.  The  wind,  while  it 
rained,  came  from  the  northeast,  blowing  nearly  straight 
toward  the  storm. 

•  H.  Simpkins,  Keota,  witness:   Thinks  the  sound  continued  after  the  tornado 
d,  but  not  so  loud. 

>8eph  Charlton,  Keota,  witness:  Saw  the  funnel  distinctly  reaching  from  the  earth 
^e  clouds.    The  clouds  were  very  low.    Saw  the  tornado  disappear.     It  had  only 
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to  rifle  a  little  way  when  nothinpf,  except  the  low  clond,  was  riaible.  The  dense  low 
clonds  continued  the  same  and  the  funnel  only  disappeared.  The  soathem  sky  was 
clear. 

J.  R.  Turner,  Keota,  witness:  There  was  a  very  heavy  rain,  mixed  with  enormons 
hail.    One   hailKtone  was  7f  inches  in  circumference,  after  lying  some  time. 

T.  D.  Melville,  Keota,  witness:  It  commenced  to  hail  about  twenty  minutes  before 
the  tornado  disappeared.  Further  to  the  north  it  commenced  sooner.  The  low  cloud 
allowed  only  a  small  portion  of  the  tornado  to  be  seen.  At  three  miles  distance  the 
funnel  only  subtended  an  angle  of  15°.  The  rain  came  about  twenty  minutes  after  the 
hail.  Weighed  a  hailstone  of  four  and  a  half  ounces,  measuring  3  inches  in  diameter. 
It  lightened  a  little. 

T.  N.  Smock,  Keota,  witness :  It  hailed  before  the  tornado  disappeared.  Saw  some 
lightning  in  the  direction  of  the  tornado.  The  direction  of  the  wind,  while  the  hail 
was  falling,  was  from  the  northeast ;  but  it  was  light.  There  was  not  much  wind  with 
the  rain  afterward. 

6.  W.  Erwin,  Keota,  witness :  Remembers  that  when  the  tornado  lifted  the  sound 
ceased. 

W.  R.  Charlton,  Keota,  witness :  Did  not  not  notice  the  nois6  after  the  tornado 
lift4Hl.    Heard  it  long  and  loudly  before. 

Robert  Renfrew,  Keota,  witness :  The  town  was  all  scattered  with  oak-leaves  as  the 
tornado  passed.  The  wind  previously  was  southwest.  It  changed  to  east  as  the  tor- 
nado approached,  and  during  the  east  wind  the  oak-leaves  fell.  After  the  oak-leaves 
fell,  the  sound  suddenly  diminished.  Saw  an  elm  fence-board  8  feet  by  6  inches  by  1 
inch,  and  weighing  from  fifteen  to  twenty  .pounds,  taken  out  of  the  ground.  It  was 
driven  almut  4  feet  into  the  soil  at  an  angle  of  about  45^. 

Dr.  D.  McFarlane^  Keota,  witness :  Was  five  miles  on  the  southeast  side  of  the  line 
of  the  tornado  had  it  continued.  Heard  in  the  west  a  roaring  for  perhaps  twenty  min- 
utes previous  to  and  after  seeing  a  smoky  appearance. 

J.  F.  Wilson,  postmaster,  Keota,  witness :  About  3  p.  m.  was  making  np  the  mail. 
The  storm  was  then  coming  up. 

The  storm  having  ceased  to  act  as  a  tornado  upon  the  surface  of  the  earth,  I  pro- 
ceeded to  Westchester,  Washington  County,  where  it  was  reported  to  have  struck. 
There  can  be  no  doubt,  however,  that  a  strong,  thongh  not  a  destructive  wind,  was 
felt  over  the  intervening  space,  and  that  it  obeyed  the  usual  law  of  cyclones  by  blow- 
ing in  spirals  toward  the  point  over  which  clouds  continued  to  whirl  like  a  great 
wheel. 

G.W.James,  station  agent,  Westchester,  witness:  Saw  the  main  cloud  whirling  rap- 
idly contrary  to  the  hanos  of  a  waich.  Saw  an  arm  come  down  and  strike  the  plowed 
field.  Could  hear  roaring  overhead.  The  roaring  was  louder  before  the  storm  arrived 
then  when  it  was  here.     A  few  large  hail  fell  and  a  little  rain. 

J.  T.  Robertson,  Westchester,  witness:  The  arm  which  came  down  carried  up  consid- 
erable qnantities  of  mud  and  cornstalks.  A  few  fences  were  blown  down  and  a  small 
wooden  building  damaged.  There  were  only  a  few  gusts.  The  revolving  cloud  was 
omIv  a  little  way  above  the  tops  of  the  houses. 

Mrs.  Thomas  Gavin,  Westchester,  witness :  The  wind  blew  down  the  blacksmith's 
shop  in  the  rear  of  our  house.  The  house  itself  was  shaking.  Hail  fell  as  large  as 
hens'  eggs.  It  grew  quite  dark  when  the  house  was  struck.  Everything  was  blown 
toward  the  northeast. 

S.  W.  Wilson  Cedar  Township,  three-quarters  of  a  mile  northwest  of  Calvin  Craven's 
farm  :  Hc*urd  roaring  for  more  than-  an  hour  previous  to  the  advent  of  the  tornado. 
Watched  the  cloud  as  it  came  along.  Saw  the  tree-tops  whirled  by  it.  It  appeared  to 
be  only  10  feet  above  the  tree-tops.  Hail  as  large  as  pigeons'  eggs  fell  previous  to  the 
tornado,  and  a  great  quantity  of  rain  after  it. 

T.  B.  Coff*man,  Cedar  Township,  section  .33:  (The  tornado  passed  about  a  quarter  of 
a  mile  southeast  from  witness. )  Heard  roaring  like  a  heavy  train  of  cars.  Saw  a 
whirling  cloud  in  shape  of  a  funnel.  Hail  not  so  large  as  hens'  eggs  fell  immediately 
aft«r  the  tornado  passed.  The  top  of  the  funnel  was  about  40^  high  when  it  was 
nearest. 

Rev.  J.  P.  CofTman,  Cedar  Township,  section  33,  witness  :  The  tornado  arrived 
about  3  p.  m.  Heard  the  noise  for  more  than  one  hour  previously.  When  it 
was  hailing  heard  the  sound  just  as  distinct  as  before.  Did  not  hear  roaring  after 
the  storm  passed.  The  wind  before  the  storm  was  nearly  due  south.  After  the 
storm,  and  with  the  rain,  the  wind  came  from  the  north  and  northwest.  Have 
learned  that  two  or  three  miles  to  the  north  the  rain  was  tremendous.  There 
was  lightning  in  the  northwest  previous  to  the  tornado.  As  it  approached,  saw  light, 
fog-like  clouds,  rushing,  with  the  greatest  rapidity,  from  the  north.  Its  form  was  not 
BO  distinct  before  as  after  it  passed,  when  it  presented  a  decided  funnel  appearance. 
It  was  nearly  clear  in  the  soutn.  When  the  funnel  was  distant  about  one  mile  it  2^>- 
peared  to  subtend  an  angle  of  alwn  1 25^.  The  funnel  might  have  entered  the  dark,  over- 
nanging  clouds,  but  it  appeared  to  be  wholly  in  view.    There  seemed  at  one  time  as  i( 
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lere  had  been  a  violent  explosion  in  the  revolving  mass^  as  it  was  somewhat  broken 
3.  Hail  larger  than  pigeons'  eggs  fell  with  the  south  wind  before  the  storm. 
The  tornado  passed  over  Mr.  Coffman's  house,  blowing  down  fences  about  a  quarter 
a  mile  in  width,  and  damaging  buildings.  It  was  all  done  by  a  southwest  wind. 
Calvin  Craven,  Cedar  Township,  section  33,  witness:  Previous  to  the  storm  the  wind 
ew  briskly  toward  it  from  the  east.  The  cloud,  as  it  approached,  extended  from 
athwest  to  northeast,  covering  the  Vhole  northern  sk^.  Hj^ard  the  roaring  of  the 
mado,  like  several  trains  in  motion,  about  thirty  minutes  previous.  Saw  white, 
ggy  clouds  darting  through  one  another  with  frightful  velocity  as  it  came  near, 
iwve  these  whirling  clouds  was  a  dense  hlack  cloud.  A  few  hail  fell  before  the  tor- 
ido,  and  a  little  rain  after.  Have  heard  that  a  most  tremendous  rain  fell  about  one 
ile  and  a  half  to  the  north.  It  was  extremely  warm  before  the  storm. 
J.  C.  Brown,  Jackson  Township,  witness:  Was  on  the  nortlieast  Of  Calvin  Craven's. 
Dticed  the  tornado  first  as  it  was  tearing  his  fences,  <&c.  At  this  time  there  was  one 
hirl  which  reached  the  earth.  It  was  not  a  jet  black,  but  the  color  of  coal-smoke, 
bere  was  a  big  cloud  directly  over,  but,  although  in  commotion,  it  did  not  whirl, 
^ent  into  a  ditch  to  escape  the  hurricane.  I  then  saw  other  two -funnels,  one  on  the 
»atb  side  and  the  other  on  the  north  side  of  the  main  one.  All  three  moved  forward 
»ward  me  ;  but  the  out.side  ones  also  moved  toward  the  central  one.  In  a  short  time 
ley  joined  the  central  one,  which  then  appeared  to  stand  still,  and*  whirl  around  and 
round  for. a  moment.  The  Side  ones  did  not  whirl.  They  wore  bent  forward  at  their 
►wer  ends  where  they  touched  the  ground.  The  middle  one  did  not  whirl.  It  moved 
ae  east,  and  then  northeast,  and  then  due  east  again.  The  tops  of  all  these  were  sev- 
r»l  times  wider  than  the  lower  portions.  Saw  no  lightning.  A  little  hail  fell  before 
ud  a  little  rain  after.  The  wind  blew  fttom  the  southeast  before  and  from  the  north- 
ortbwest  after  the  tornado. 

William  Scranton,  Cedar  Township,  section  27 :  Scranton's  house  stands  on  the  north- 
Mt  edge  of  the  storm.  The  roof  of  the  barn  was  carried  150  feet  due  east.  A  tree  in 
[le  orchard  was  blown  toward  east-northeast.  The  center  of  the  storm  passed  over  the 
enter  of  the  farm.  The  fences  on  both  sides  of  it  were  thrown  down  toward  it.  The 
ridth  of  the  path  here  is  half  a  mile.  The  storm  appeared  to  Mr.  Scranton  like  two 
lends  coming  together,  one  from  the  southwest  and  the  other  from  the  northwest. 

K.  H.  Craven,  Cedar  Township,  section  27,  witness :  A  little  hail  fell  before  the  tor- 
ado,  and  a  little  rain  after  it.  The  wind  was  northwest  when  the  rain  was  falling, 
t  cleared  ap  about  half  an  hour  after  the  rain.  In  two  places  on  the  road  cast  of 
icranton's  house  ten  to  fifteen  rods  of  fence  were  blown  down,  leaving  the  interven- 
Qgfence  standing.    The  fences  on  this  farm  were  blown  as  usual. 

W.  H.  Burham,  Cedar  Township,  witness:  Was  on  the  edge  of  Scranton's  farm, 
leard  the  storm  a  long  time  before  it  came.  Saw  it  about  twenty  minutes.  The  wind 
lefore  the  storm  came  from  the  south  quite  strong.  Then  it  grew  calm.  Then  there 
ame  a  very  hard  wind  right  from  the  north.  An  intensely  black  cloud,  apparently 
boat  4  feet  wide  at  the  bottom,  and  swelling  out  like  a  large  haystack,  passed  three 
nndred  yards  to  the  south.  The  top  of  it,  when  it  entered  tlie  clouds,  appeared  to  be 
-boat  45°  high.  It  moved  up  and  down,  now  striking  the  ground,  and  now  passing 
ver  it.  When  it  struck  the  ground  it  tore  up  everything.  Saw  it  whirling  contrary 
0  the  son.  Hail  as  large  as  walnuts  fell  before  the  storm,  and  a  hard  rain-shower 
fter  it,  and  then  it  cleared  up  iramedjately.  Heard  there  was  a  heavy  rain  two  miles 
0  the  north,  washing  away  culverts  and  bridges.  It  felt  cool  as  the  storm  passed,  but 
;rew  very  warm  afterward.  Saw  rails  flying  out  from  the  summit.  An  average  rail 
reigbs  about  forty  pounds. 

fiank  Brown,  Cedar  Township,  section  26,  witness :  Distinctly  saw  the  funnel  revolv- 
Dg  contrary  to  the  hands  of  a  watch.  Its  height  at  one  and  a  half  miles  distance  was 
iboat  15°.  Its  top  was  five  times  broader  than  the  lower  end.  Saw  it  strike  the 
[round  after  it  passed.  Dark  clouds  appeared  to  strike  the  ground  and  rebound  like 
'pray.  Saw  only  one  funnel.  The  cloud  extended  from  southwest  to  northeast,  cover- 
ng  the  whole  northern  sky.  Observed  she^t-lightning  in  the  tornado  several  times. 
^t  grew  slightly  cold  as  the  storm  passed.  When  the  tornado  had  passed  about  one 
)im  a  half  miles  it  appeared  to  stand  still,  and  a  strong  gale,  with  rain,  blew  directly 
^m  it,  so  that  I  thonght  the  storm  was  coming  back.  Almost  everything  on  the  farm 
which  was  blown  down  was  blown  toward  the  northeast.  The  breadth  of  path  is  a 
leaner  of  a  mile. 

Mr.  Brown's  house  stands  on  the  southeast  edge  of  the  storm. 

J>  8.  Philips,  Cedar  Towuship,  section  26,  witness :  Was  holding  the  window  looking 
^eet  to  prevent  it  from  being  blown  in,  and  noticed  that  it  was  3.15  p.  m.  Hail  fell, 
between  a  tea-cup  and  a  hen's  egg  in  size. 

Mr.  Philips's  house  is  one-half  of  a  mile  southeast  of  the  storm-center. 

W.  W.  Cook,  Cedar  Township,  section  25,  witness:  (House  four  hundred  yards  son  th- 
^t  of  the  edge  of  the  storm-path.)  About  twenty  minutes  before  the  storm  came  up 
u^e  wind  blew  briskly  from  the  south.    When  the  tornado  was  passing  it  blew  a  strong 
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gale  from  the  son  th  west.    It  rained  after  the  tornado,  and  during  the  rain  the  wi 
blew  from  the  w«8t. 

The  son  of  this  witness  was  two  miles  to  the  southeast  daring  the  storm.  Hail 
large  as  pigeons'  eggs  fell  there  and  a  little  rain. 

J.  W.  Plumber,  Cedar  Township, section  26 :  (House  on  southeast  edge  of  the  stem 
When  the  tornado  was  several  miles  off  saw  a  mass  of  clouds  come  from  the  northwi 
and  another  from  the  southwest,  and  rush  together.  The  angle  between  the  soothe 
limit  of  the  southwest  clouds  and  the  northern  limit  of  the  northwest  clouds,  wh 
several  miles  distant,  was  about  45<^.  The  angle  of  elevation  was  about  3.5^.  B3si<] 
these  nnderclouds,  there  were  overhanging  masses  of  cloud.  Saw  the  fonnel-foi 
distinctly  after  the  storm  passed.  It  appeared  to  be  twice  as  broad  at  the  t<^  as  t 
bottom.  It  looked  like  a  screw  turning  contrarj'  to  the  hands  of  a  watch.  When  tbn 
quarters  of  a  mile  distant,  it  subtend^  an  angle  of  25^.  Hail  fell  about  half  an  ho 
before  the  storm,  with  a  gentle  east  wind.  Wlien  the  storm  had  approached  witb 
half  a  mile,  the  .wind  came  so  strongly  from  the  south  as  to  blow  a  man  off  his  fe< 
It  rained  a  little  some  few  minutes  after  it  passed,  witb  a  west  wind.  About  twen 
minutes  after  the  tornado,  a  light  shower  fell,  accompanied  with  a  northwest  wind 
about  twenty-five  miles  per  hour.  Saw  lig|itning  in  the  northwest  before  the  stor 
John  Manghlin,  Cedar  Township,  section  25:  The  storm-eenter  passed  right  over  ^ 
Maughliu's  house  He  testified  that  he  saw  a  complete  funnel-form  about  two  ha 
dred  yards  distant,  and  that  it  went  up  into  an  overhanging  mass  of  cloud.  The  fu 
nel  was  perfectly  opaque,  and  left  a  fog  behind  it  so  that  nothing  could  be  seen  for  se 
eral  moments  after  it  passed.  At  the  distance  of  two  hundred  yards,  it  appeared 
be  only  15^  in  height.  Saw  no  lightning. 
The  outhouses  on  this  farm  were  badly  damaged.  The  accompanying  sketch  sho^ 
-^  the  position  of  the  ruins.  Thearro^ 

•'*  ^^  point  in  the  direction  toward  whi 

the  buildings  were  blown  dow 
The  fences  were  blown  toward  tl 
st<)rm  center.    Those  at  the  cent 

B >  ^^  were  carried  away. 

^^  f==l       ^  Andrew  McKee,  Cedar  Townsbi 

'V^^  ^/^  LnJ       ^  Jff  section  30,  witness :    The  time  w 

p}^  ^^  3.10    p.    m.,    precisely.    The    cloc 

•^  ^y^  ^  which  bad  just  been  cleaned  ai 

regulated,  was  thrown  down  m 
stopped  at  3.10  p.  m.  Previous  to  t 
tornado,  the  lightning  was  warpii 
incessantly  like  a  snake  among  t 
o  dark-blue  clouds   in  the  northwe 

Chunks  of  ice  about  one  inch  in  < 
ameter  fell  previous  to  the  tornado,  accompanied  by  a  light  east  wind. 

I,  myself,  saw  the  clock  above  mentioned.  It  still  pointed  to  3.10 p.  m.  Mr.McKo 
house  stands  fifty  yards  within*the  northwest  limit  of  the  storm-path.  The  bnildin 
were  partly  pushed,  partly  blown  down  toward  the  sonth-southeast.  The  fences  we 
blown  to  the  southeast.  A  little  empty  house  about  forty  yards  to  the  east  wasblov 
to  the  southeast,  and  some  of  it  was  carried  cle^r  across  the  path  of  the  storm. 

The  hedges  along  the  east  and  west  road  are  here  filled  full  of  dSbriSy  such  as  eor 
stnmps,  &c.  On  the  southeast  of  the  storm -center  the  d^brin  is  driven  into  the  b«d| 
from  the  south,  and  on  the  northwest  side  frofn  the  north,  bat  there  is  a  greater  extei 
of  hedge  with  d^^bris  driven  into  it  from  the  south  than  from  the  north.  The  positic 
of  the  dSbris  driven  in  from  the  north  seems  frequently  to  have  been  snbseqaent 
affected  by  a  west  wind.  The  hedges  running  north  and  south  have  dSbrU  driven  in 
them  on  the  north  of  the  center  from  the  east,  and  on  the  south  of  the  center  firom  tl 
west,  bnt  the  extent  of  hedge  with  debris  driven  into  it  from  the  west  is  greater  tbn 
that  with  debris  driven  into  it  from  the  east.  The  hedges  over  which  the  storm  piaw 
looked  H6  if  they  had  beeit  whipped  violently  against  a  wall,  and  then  trailed  inti 
mud.  They  were  smashed  and  partially  barked,  and  sometimes  carried  away.  Th 
description  applies  to  the  hedges  over  which  the  whirlwind  passed  at  any  part  of  i 
course. 

George  Gilchrist,  Cedar  Township,  section  29,  (house  directly  in  the  center 
the  storm-track,)  witness:  When  the  storm  struck  the  house  Mra.  Gilchrist, 
boy,  and  a  child  were  in  front  of  the  west  door  trying  to.  reach  the  cave,  tl 
boy  and  child  being  a  step  or  two  in  advance.  The  boy  and  child  were  install 
ly  carried  several  rods  to  the  west,  while  Mrs.  Gilchrist  was  thrust  l>ack  into  tl 
house.  The  house  immediately  went  bodily,  going  a  little  to  the  north  of  the  bo 
who  saw  it  go  past  like  the  railroad,  as  he  expre»^  it.  Its  sills  struck  the  groot 
forty  yards  from  their  former  position  and  the  house  tumbled  over  and  went  to  piece 
leaving  the  inmates  comparatively  unhurt.  As  it  went  to  pieces  it  was  struck  by 
west  and  southwest  wind,  the  furniture  being  carried  far  to  the  east  and  nurtheai 
It  grew  dark  as  midnight  when  the  tornado  struck. 
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William  Caldwell,  Cedar  Township,  seotion  29,  witness :  When  the  storm  struck  the 
bouse  the  inmates  were  in  the  kitchen,  which  was  a  separate  building.  The  wind 
blew  so  hard  as  to  threaten  to  blow  in  the  south  door.    Four  strong  men  placed  them- 


Sketch  of  effect  of  storm  at  Gilchrist's  house. 

selves  against  it.  The  hinges  and  lock  were  partly  broken.  These  four  men  barely 
beld  the  door  witb  their  utmost  strength  until  the  house  went  in  a  body.  The  men 
found  themselyes,  together  with  the  other  inmates,  a  few  yards  to  the  north,  lying 
nniong  debris.  The  door  was  found  a  quarter  of  a  inile  away.  It  presented  to  the 
wind  an  area  of  IS  square  feet. 

Mr.  Caldwell's  house  stood  on  the  southeast  edge  of  the  most  violent  vortex.  It  was 
first  pushed  6  feet  to  the  northwest,  plowing  up  the  ground.  The  resistance  of  the 
B^ound  and  of  tree-roots  here  stopped  it.  It  then  turned  up  on  its  edge,  and  was  lifted 
[)ver  the  tops  of  trees  20  feet  hi^b,  without  injuring  them,  and  carried  100  feet  to  the 
northeast,  falling  entire,  and  going  to  pieces  as  it  tell.  The  house  stood  with  its  end 
bo  the  south.  The  area  of  this  end  was  280  square  feet  or  thereabout.  The  area  of  the 
9oor  of  the  house  was  480  square  feet  or  thereabout.  The  weight  of  the  house  could  not 
bave  been  less  than  twenty  tons.  The  trees  over  which  the  house  was  carried  are 
yroung,  and  were  probably  so  bent  as  to  allow  the  house  to  rise  at  an  angle  of  45°. 

A  heifer,  weighing  seven  hundred  pounds,  was  carried  away  by  the  wind,  and  thrust 
bead  foremost  into  wet  soil  until  her  forequarters  were  buried. 

R.  M.  Stevenson,  Jackson  Township,  section  25,  witness:  The  wind  blew  from  the 
southeast  as  the  storm  came  up,  changing  to  north  as  it  passed.  The  rain  came  with 
the  north  wind.  Saw  the  funnel  make  two  dips  and  touch  the  ground.  The  top  of  the 
bornado,  when  seven  hundred  yards  distant,  appeared  at  an  angle  of  35°. 

The  house  of  this  witness  stood  a  quarter  of  a  mile  southeast  from  the  center  of  the 
)torm.    The  outbuildings  were  somewhat  damaged. 

T.  P.  Harbaugh,  Cedar  Township,  section  13,  about  one  mile  from  edge  of  storm, 
testified :  That  oe  saw  it  go  straight  forward  without  stopping.  Saw  it  rising  and 
falling. 

A.  Booth,  Cedar  Township,  half  a  mile  northwest  of  storm  :  Saw  it  twenty  or  thirty 
rods  northeast  of  Frank  Brown's.  Saw  it  whirling  against  the  sun.  The  wind  came 
from  the  east  before  the  storm  and  from  the  northwest  after  it. 

R.  Finney  was  en  the  northwest  side  of  the.  center,  about  one  mile  distant.  He  tes- 
tified :  When  it  was  directly  opposite,  it  appeared  to  reach  up  to  the  clouds.  It  sub- 
tended in  width  an  angle  of  about  3.5°.  In  height  it  appeared  to  subtend  an  angle  of 
ibout  40°.  The  bottom  of  the  funnel  was  perfectly  black.  When  it  struck  a  house,  could 
aot  see  the  house.  Thinks  it  was  lighter  a  little  way  up.  Could  see  a  roof  carried  up 
ind  fly  to  pieces.  About  fifteen  minutes  before  the  stonu  it  bailed  a  little,  and  it 
'  ained  for  ten  or  fifteen  minutes  after.  The  wind,  when  the  hail  was  falling,  was  from 
the  northeast. 

John  Gordon,  Cedar  Township,  section  25,  one-half  mile  southeast  of  the  center :  It 
bailed  about  half  an  hour  previous,  with  a  southeast  wind.  The  wind  was  from  the 
west,  as  the  tornado  was  opposite.    No  lightning  was  seen. 

Laurie  B.  Mauck,  teacher  at  Prairie  Flower  school,  witness  :  Called  in  the  children 
ftt  3  p.  m.    The  tornado  was  opposite  certainly  not  later  than  ten  minutes  afterwards. 

Thomas  Waters,  Jackson  Township,  section  19,  witness :  Saw  the  tornado  coming 
rolling  on  the  ground  like  a  wave.  Went  to  the  cave  and  called  upon  Mrs.  Waters  to 
>Uow.    She  would  not.    Stood  in  the  mouth  of  the  cave,  which  was  eight  yards  south 
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from  the  bouse,  and  facing  it;  and  saw  the  honse  blown  away.  It  was  st  rnck  frci 
southwest.  First,  a  portion  of  the  roof  was  blown  off,  then  the  honse  went  bo< 
like  lightning.  When  the  house  had  gone  I  came  out  of  the  cave  and  was  blowi 
the  east-sontheast. 

jsat  ■ 


Granary 


^eea/iurlecC 


^ i^ 


Sketch  of  Mr.  Waters's  honse. 

Mr.  Waters's  honse  was  30  by  16  by  11  feet  without  the  roof.  It  was  carried,  sill  i 
all,  twenty -four  yards  down  a  declivity  without  being  turned  round  or  tilted  o 
When  it  struck  the  ground,  it  at  first  merely  shaved  it  with  the  foremost  sill,  gra 
ally  going  deeper  until  the  resistance  became  so  great  as  to  cause  the  honse  to  t 
over,  when  it  went  to  pieces.  The  ground  was  plowed  up  about  two  feet  at  the  d< 
est  point.  The  house  had  fallen  three  feetlii  traveling  twenty-four  yards.  Its  wei 
was  at  least  ten  tons. 

Between  the  cave,  which  was  only  about  fonr  feet  above  the  surface,  and  the  hoi 
but  nearer  the  cave,  stood  a  small  tree.  Against  it  a  spade  was  leaning.  Mr.  Wat 
testified  that  it  was  not  blown  down.  Two  yards  east  of  the  tree  stood  a  bncket  c 
taining  a  small  quantity  of  lime,  and  weighing  ten  pounds.  It  was  not  disturbed, 
the  southwest  of  the  cave  the  trees  were  comparatively  uninjured  over  a  triangt 
space,  while  on  either  side  they  exhibited  signs  of  the  ^eatest  violence.  An  oaf 
which  had  evidently  been  carried  with  the  honse  until  it  stmck,  and  then  hurled  < 
east,  was  driven  fonr  feet  into  the  soil  at  an  angle  of  45^.  Its  dimensions  are  16  feet 
8  inches  by  8  inches,  and  its  estimated  weight  three  hundred  pounds.  It  was  foi 
eighteen  yards  east  of  where  the  house  struck. 

Mrs.  Waters  was  carried  with  the  house  until  it  went  to  pieces,  and  received  injui 
of  which  she  died.  The  fragments  of  the  house  were  carried  far  in  the  line  of  1 
storm. 

Alexander  Gibson  had  two  honses,  both  situated  as  nearly  as  possible  in  the  cen 
of  the  storm.  The  first  house  struck  was  taken  away  without  tonvbing  the  grop 
and  went  to  pieces  in  the  air.  The  other  house,  in  which  were  seven  peraons,  v 
swung  round  on  its  northwest  corner,  as  on  a  pivot,  the  south  end  traveling  36  feet  a 
catting  up  the  ground  as  it  went.  It  then  turned  over  and  was  demolished.  Dnri 
this  journey  the  floor  was  broken  up  and  three  persons  fell  into  the  cellar.  The  boi 
was  a  large  one.  It  afforded  no  good  basis  for  calculation  on  acconnt  of  the  irregular 
of  its  shape.  A  granary  was  pushed  due  east  14  feet.  Its  dimensions  are  16  by  16  b: 
feet.  It  is  strongly  built  of  generally  hard  wood,  and  divided  into  compartments, 
was  full  of  grain.  The  weight  of  the  building  and  grain  was  given  at  ©),000  pounj 
The  resistance  to  its  forward  motion  was  very  great,  because  it  was  surrounded  wi 
wet  straw  and  rubbish,  of  which  it  had  pnshed  quite  a  pile  before  it.  It  was  rack 
by  the  strain  which  had  been  put  npon  it.  Missiles  had  been  driven  through  thi 
hardwood  planks,  in  succession,  of  an  inch  thick.  They  consisted  of  suall  pieces 
wood,  but  had  been  removed.  A  plank  16  feet  long,  2  inches  thick  and  1  foot  wide,  w 
driven  4  feet  into  the  soil,  at  an  angle  of  45°.  A  com-sheller,  weighing  six  hondr 
and  forty  pounds,  was  carried  four  hundred  yards  and  destroyed.    Trees  were  barkc 


Digitized 


by  Google 


CHIEF   SIGNAL-OFFICEB. 


1065 


it  without  any  symptoms  of  electric  action  or  of  explosion.  The  general  position  of 
jes  and  ruins  was  entirely  corroborative  of  what  has  been  already  proved  by  an 
erwhelmiug  mass  of  evidence,  ^-iz,  the  rotation  and  direction  of  rotation  of  the 
)rm. 

J.  K.  Marbourg,  Jackson  Township,  section  17,  witness:  (Honse  eighty  yards  from 
)nn-center,  with  stn  excellent  view  of  Gibson's  house.)  Watched  the  storm  a  long 
lie  before  it  came.  The  west  was  first  filled  with  clouds  which  extended  until  they 
vered  all  the  western  and  northern  heavens  reaching  a  little  beyond  the  zenith, 
le  tornado  first  appeared  as  two  clouds,  one  from  the  southwest  and  the  other 
)m  the  west  rushing  to  one  point.  Together  they  presented  somewhat  the  appear- 
ce  of  an  arrow,  thus-— 


le  whirl  was  seen  forming  when  they  met.  Above  them  were  dark,  heavy  clouds 
lien  the  tornado  came  nearer  it  presented  the  appearance  of  one  funnel,  revolving 
ntrary  to  the  hands  of  a  watch,  and  drawing  everything  up,  thus — 


When  at  Gibson's  honse,  where  I  had  the  best  view  of  it,  and  where  it  was  one  hundred 
id  twenty  rods  distant,  it  presented  the  appearance  of  two  funnels  uniting  in  one,  at 
le  height  of  40  or  50  feet.  The  bases  of  the  two  funnels  were  about  200  feet  apart, 
ley  presented  somewhat  like  the  following  appearance.  The  two  funnels  dirt  not 
jpear  to  revolve  around  each  other.  The  first  came  to  the  east  of  Gibson's  house,  took 
s  stable,  and  then  turned  back  to  his  house.  The  two  then  appeared  to  unite.   Could 


ot  Bee  the  two  afterward.    The  tornado  disappeared  behind  a  building.    It  grew 
ery  dark.    The  funneU  were  of  a  dark  blue.    Everything  in  them  was  rising.    The 
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timbers  from  Gibson's  house  flew  up.  Did  not  see  cftar  sky  through  the  open 
space  between  the  two  fuunels,  but  a  briffbt  yellowish  hue.  The  upper  funnel  extended 
to  the  clouds  above.  Hail,  or  rather  chunks  of  ice,  from  a  pigeon's  to  a  hen's  egg 
in  size,  fell  before  the  tornado  column  came  in  sight.  The  wind  then  blew  gently  from 
the  east.  After  the  tornado  had  destroyed  the  school-house^  there  came  a  violent  ^ast 
of  wind  from  the  northwest,  which  considerably  damaged  my  ont-bnildings.  I  iiad 
started  to  go  to  the  school-house,  and  it  carried  me  several  yards  before  it.  Immedi- 
ately there  fell  a  torrent  of  rain,  with  cold  wind  from  the  north.  Was  near  where  the 
school  had  been,  but  could  not  see  anything.  Suddenly  saw  the  teacher  and  children, 
as  if  they  had  sprung  out  of  the  earth.  They  were  coming  toward  me.  They  were 
shivering.  They  could  give  no  account  of  what  had  befallen  them.  Never  saw  such 
miserable-looking  beings  in  my  life.  I  had  four  children  there,  and  did  not  recognize 
them.  The  mud  was  pelted  into  their  skins,  so  that  it  could  not  be  washed  out.  It  is 
not  all  washed  out  yet.  A  dead  child  was  found  forty  yards  northwest  of  the  school- 
house.  The  storm  opposite  my  house  was  a  mile  wide.  An  oak-post  4  inches  in  diam- 
eter was  perforated  by  an  oak-board  4^  feet  by  4  inches  by  1  inch.  (It  had  been 
thrown  among  the  other  rubbish  and  was  not  to  be  found. ^ 

James  Clancey,  residing  with  J.  K.  Marbourg,  testified  that  he  viewed  the  tornado 
from  the  same  position  as  Mr.  Marbourg  and  saw  only  one  funnel.  I  do  not,  however, 
estimate  his  observing  powers  so  highly  as  those  of  his  employer. 

David  Canier,  Jackson  Township,  section  20,  witness :  Watched  the  funnel  as  it  ap- 

ftroached.  It  was  perfectly  dark  in  it.  Could  see  boards  flying  out  at  the  top  of  it. 
t  was  very  large  at  the  top  and  small  at  the  bottom.  It  grew  dark  as  night.  Six  per- 
sons took  refuge  in  the  cellar.  The  house  went  immediately  like  the  clap  of  a  hand, 
and  the  darkness  was  already  gone.  Then  it  turned  pretty  dark  again,  and  rain  fell 
in  a  sheet.  It  did  not  fall  in  drops.  It  was  all  over  in  a  minute.  Things  in  the  cellar 
were  not  much  disturbed.    Bottles  stood  where  they  were. 

Alexander  Gibson,  witness :  Was  at  Mr.  Canier's  house.  Hail  aa  large  as  pigeons' 
eggs  fell  about  twenty  minutes  before.  Heard  the  noise  about  half  an  liour  previous 
to  the  storm.  Saw  clouds  coming  from  the  north  and  south,  and  rushing  together. 
Saw  the  funnel  when  three  miles  distant.  Watched  it  when  thirty  or  forty  rods  dis- 
tant. It  was  then  as  black  as  ni^^ht,  with  boards  flying  around  it.  A  very  strong  wind 
was  blowing.  It  grew  dark  as  midnight.  Rushed  down  into  the  cellar,  and  was  barely 
down  when  the  house  was  struck  with  a  sharp,  instantaneous  rap,  and  in  a  moment  it 
was  gone.  It  was  dark  when  I  went  down  into  the  cellar.  It  was  pretty  clear  as  soon 
as  the  house  went.  It  then  grew  darker  again,  and  a  tremendous  rain  came  down. 
Saw  no  lightning.  Heard  no  thunder.  On  my  farm  a  beam  was  driven  right  though 
a  hog. 

Mr.  Canier's  house  was  24  by  28,  by  14  feet  to  the  eaves.  It  was  pushed  18  feet  due 
north  without  touching  the  ground.  Its  edge  then  came  in  contact  with  the  soil  and 
with  tree-roots,  having  fallen  two  feet  from  its  original  position,  and  the  house  toppled 
over,  and  was  blown  to  fragments.  The  ruins  were  carried  first  to  the  northwest  and 
then  around  to  the  northeast.  Heavy  oak-sills  were  carried  hundreds  of  yards  and 
broken.  The  strongest  iron-bound  machinery  was  knocked  to  pieces,  and  carried 
away.  The  sickle-bar  of  a  Buckeye  machine  was  carried  thirty  rods.  A  beam  14  feet 
by  6  by  6^  inches  was  driven  3  feet  into  the  soil  in  a  slanting  position.  The  beam 
weighed  about  fifty  pounds. 

A  half  mile  to  the  west  of  Mr.  Canier's  house  stood  the  school-house  already  men- 
tioned and  a  house  occupied  by  Henry  Waters.  Between  these  buildings  and  Canier's 
house,  and  about  one  hundred  yards  to  the  northwest  of  the  latter,  passed  the  storm- 
center.  The  house  occupied  by  Mr.  Waters  and  the  school-house  were  first  blown  to 
the  northwest,  and  then  in  a  circle  by  the  south  around  to  the  northeast.  A  hedge 
ran  along  the  road  which  connects  the  houses.  It  presented  the  appearances  already 
described.  « 

The  house  occupied  by  Mr.  Waters  was  first  blown  to  the  northwest,  the  sills  remain- 
ing. The  sills  were  afterward  blown  to  the  southeast.  The  sills  of  the  school-house 
hiul  likewise,  after  being  deserted  by  the  house,  Ixien  pushed  to  the  southwest,  and 
finally  the  position  of  the  dibria  among  the  ruins  showed  there  had  followed  a  violent 
wind  from  the  northwest ;  thus  a  tree  lay  across  the  foundation  of  the  school  from  the 
northwest. 

L.  B.  Babcock,  son  of  J.  P.  Babcock,  Jackson  Township,  section  17,  witness :  Hail 
fell  before  the  storm  as  large  as  pigeons'  eggs.  Ran  to  get  into  the  cellar.  Cellar-door 
was  blown  over  me  as  the  house  went.  Came  out  of  the  cellar  immediately,  and  was 
blown  south.  The  rain  then  came  down  in  sheets,  with  a  north  wind.  The  shutters 
from  the  house  were  carried  three  or  four  miles  at  least.  Jacob  Zeck  got  only  partly 
down  the  cellar-stair  and  was  hurt  in  the  head. 

J.  P.  Babcock's  house  was  34  by  26  by  14  feet  to  the  eaves.  The  gable-end  faced  the 
wind.  The  house  was  pushed  bodily  toward  the  north,  crushing  the  northern  founda- 
tion ;  tore  up  the  ground  a  short  distance,  toppled  over,  and  went  to  pieces.  It  stood 
on  the  southeast  of  the  storm-center. 
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Kjob  Zeck,  Jackson  Town|)[iip,  sectioD  17,  witness :  Was  going  down  Babcock's  cellar- 
rs  when  his  house  flew  away,  and  injured  my  head  severely. 


N 


Representation  of  effects  of  the  storm  at  these  houses. 
N 


Bketch  of  the  effects  of  the  storm  at  Babcock's  and  Zeck's. 
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Mr.  Zeck's  house  staDds  on  the  northwest  edge  of  the  stprm.  It  was  paahed  from  1 
foundations  12  feet  to  the  son th-sonth west,  plowing  np  tne  ground.  The  windows  < 
the  north  side  were  smaHhed  in.  Tlie  windows  on  the  south  and  east  were  blown  oi 
A  hay-stack  was  entirely  blown  away.  It  went,  as  could  easily  be  traced,  first  sout 
southTvest,  and  then  ronnd  in  a  circle  to  the  northeast.  It  went  forty  rods  south  I 
fore  turning  east. 

The  distance  between  these  two  houses  was  abont  half  a  mile.    At  this  point  tl 
storm-path  turned  a  little  nearer  north  than  northeast. 

J.  H.  Laughhead,  Jackson  Township,  section  16,  MJitness :  A  little  hail  fell  before  tl 
storm.  It  rained  awfully  for  half  an  nour  after  it.  Wind,  during  the  rain,  was  fro 
the  northwest.     It  was  very  dark.    Saw  no  lightning. 

The  house  of  this  witness  stands  on  the  northwest  side  of  the  storm-center,  abont  od 
third  of  a  mile  distant  from  it.    The  fences  were  blown  the  usual  way. 

Levi  Moothart,  Cedar  Township,  about  two  miles  north  of  the  path  of  storm,  wi^pes 
There  fell  the  heaviest  rain  I  ever  saw ;  also  hail  as  large  as  hens'  e^gs.  The  rain  last 
about  an  hour,  and  the  whole  country  was  under  water.  The  wind,  during  the  rai 
storm,  changed  from  south  to  west  and  north,  and  at  times  it  was  very  strong. 

F.  M.  Curry,  Jackson  Township,  section  9,  tenant  of  John  Flack's  house,  witnee 
The  family  went  to  the  cellar.  The  house  went  south.  No  one  injured.  Eighteen  pi 
blown  away. 

The  house  was  pushed  45  feet  due  south  and  then  went  to  pieces.    No  explosion, 
was  sitnat'ed  to  the  northwest  of  the  center. 

E.  N.  Wright,  Jackson  Township,  section  10,  witness :  Was  on  the  sontheaat  side 
the  storm.  Saw  distinctly,  at  the  distance  of  two  miles,  the  tornado  in  fnnnel-sha[ 
The  small  end  was  down.  Saw  wood  whirling.  Heard  its  roaring  after  it  went  ea 
There  appeared  to  \n)  a  mist  or  steam  in  front  of  it.  It  rose  and  feU.  A  few  hailstos 
fell  before  the  tornado  and  an  exceedingly  violent  rain  after  it. 

Mr.  Wright's  house  stands  on  the  northwest  of  the  center  of  thA  storm-path,  abo 
fifty  yards  from  it.  A  wood-house  and  kitchen  were  blown  southwest.  The  dwellin 
house,  a  large,  strong  structure,  was  moved  one  inch  to  the  east.  A  stove  weighi 
fonr  hundred  and  fifty  pounds,  and  exposing  to  the  wind  a  surface  of  3  feet  by  21  inch< 
was  pushed  12  feet  to  the  southwest,  where  it  was  stopped  by  obstructions.  A  be 
weighing  one  hundred  and  fifteen  pounds,  not  under  any  circumstances  exposing 
greater  surface  than  one  square  foot  to  the  wind,  and  mounted  12  feet  high,  was  brok 
from  its  fastenings  and  carried  60  feet  south.  A  granary,  measuring  28  by  16  by 
feet,  and  weighing,  together  with  the  grain,  fifty-five  thousand  pounds,  was  carri 
twenty -one  yards  to  tne  southeast.  After  plowing  up  the  ground  2  feet  in  depth 
tumbled  over  and  went  to  pieces.  It  was  carried  down  a  decRvity,  falling  6  feet.  T 
width  of  the  storm-track  here  was  half  a  mile. 

J.  T.  Anderson,  tenant  of  J.  C.  Cunningham,  witness :  Was  at  Grand  PrafHe  U. 
church,  three-quarters  of  a  mile  northwest  of  storm-center.    The  wind  blew  so  strong 
as  to  endanger  the  building. 


s 

Plan  of  ruins  of  Cunningham's  house. 

J.  C.  Cunningham,  Jackson  Township,  section  II :  The  house  of  Mr.  Cnnninghc 
stood  on  the  northwest  of  the  center  of  the  storm-track,  yet  within  the  most  viole 
vortex.  The  house  was  blown  to  the  southwest ;  but  the  east  door  having  been  blo^ 
in,  the  house  went  to  pieces  without  tumbling  over,  and  the  floor  remained  upon  t 
ground.  The  lighter  furniture,  &c.,  was  carried  far  to  the  east.  The  granary  stood  tot 
northeast  of  the  house.  Its  contents  were  emptied  into  the  house-cellar.  The  sills 
the  granary  had  remained  when  it  was  carried  away.  They  were  afterward  push 
to  the  southeast  A  barn  was  blown  to  the  southeast.  A  hog,  weighing  two  hundr 
pounds,  was  carried  five  hundred  yards.  A  cow,  weighing  one  thousand  poiindH,  w 
carried  two  hundred  yards. 
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ere  were  fonr  persons  in  the  house  and  none  were  killed.  The  path  of  the  storm 
re  five  hundred  yards  wide  and  nearly  due  esAt, 

T.  Carrittger.  Jackson  Township,  section  15 :  The  house  stood  on  the  south  edge 
te  storm.  It  was  carried  to  the  northeast  17  feet,  going  deeper  into  the  soil  as  it 
;.  It  then  turned  over  and  was  blown  away  in  fragments.  The  straw  among  the 
showed  that  the  last  gust  came  from  the  northwest. 

iiah  Coudit,  Jackson  Township,  section  11,  witness:  No  hail  fell  before  the  t-or- 
.  It  rained  terribly  right  after  it.  The  wind  waft  blowing  from  northwest  as  the 
fell.    Saw  no  lightning.  • 

.  Condit's  house  stands  upon  the  southeast  edge  of  the  storm,  which  here  traveled 
ly  due  northeast.  There  seems  to  have  been  a  streak  of  exceptionally  strong  north- 
wind,  which  struck  the  barn  and  corn-crib,  and  cut  its  way  through  the"  gar- 
fences.  The  center  passed  along  the  fields,  producing  upon  fences  and  hedges  the 
i  e£fect8  as  those  already  described. 

e  next  house  struck  was  that  of  J.  M.  Davidson,  Highland  Township,  section  7 : 
x)d  precisely  in  the  storm-center,  which  here,  as  if  conscious  that  this  was  its  last 
m  in  Iowa,  seems  to  have  exhausted  its  utmost  violence.  The  house,  Iti  by  12  by 
»et,  was  blown  bodily  from  its  foundations  down  a  declivity  toward  a  slough.  It 
r  touched  the  ground,  but  was  shattered  in  the  air.  It  seems  to  have  been  carried 
nearly  due  west,  and  then  the  lighter  portions  round  in  a  curve  to  the  east.  The 
of  Mr.  Davidson  was  found  twenty  yards  west  of  where  the  house  stood.  The 
I  was  blown  still  further  in  the  same  direction.  Mrs.  Davidson  was  carried  about 
lundred  yards  west.  The  body  of  Leyden  Housel  was  found  to  the  southeast.  The 
ier  portion^  of  the  house  were  found  some  hundreds  of  yards  to  the  west.  Mr. 
jeVs  body  had  evidently  been  carried  west  with  the  fragments  of  the  house  and 
back  to  the  east.  Mrs.  Davidson  and  the  child  escaped  with  their  lives, 
log  of  green  water-elm,  7  feet  in  circumference,  8  feet  in  length,  and  weighing 
last  a  ton,  was  carried  fifty  yards  straight  south.  A  horse,  weighing  one  thou- 
and  eighty  pounds,  was  carried  forty-tive.yards.  A  hog,  weighing  three  hundred 
ids,  was  blown  thirty  yards.  The  stable  and  barn  were  blown  south.  An  iron 
',  with  wooden  handles,  was  carried  one  hundred  and  fifty  yards.  The  strongest 
bound  machinery  was  ntterly  destroyed.  The  young  trees  in  the  orchard  were 
sr  barked  or  torn  out.  The  storm  was  exceedingly  violent  for  a  breadth  of  one 
Ired  and  fifty  yards,  but  fences  were  blown  down  for  nearly  a  mile  wide.  At  the 
e  of  Thomas  Davidson,  a  quarter  of  a  mile  to  the  north,  the  wind  blew  so  strongly 
the  door  had  to  be  held.  The  north  wind  was  evidently  subsequent  to  the  east 
i,  because  the  house  could  not  have  stood  such  a  wind. 
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Plan  of  the  ruins  of  J.  M.  Davidson's  house. 

.  Davidson,  Highland  Township,  section  7,  witness :  It  commenced  to  rain  about  ten 
wenty  minutes  before  the  arrival  of  the  tornado.  Shingles  and  other  stuft*  began  to 
with  the  rain.  Then  went  but  to  see  where  they  came  from.  Saw  the  tornado 
nt  thirty  rods  distant.  It  appeared  to  be  coming  toward  me.  Saw  it  bend  to  the 
thcast.  It  was.  funnel-shaped  and  as  black  as  possible.  It  whirled.  Thought  it 
irled  with  the  hand^of  a  watch.    It  passed  tv^enty  rods  to  the  south  of  the  house 
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aod  Lent  again  to  the  northeast.  When  thirty  rods  distant  from  the  honse  it  soddenlj 
disappeared.  Afterward  saw  another  funnel,  not  reaching  to  the  gronnd,  travelin>2 
towaird  the  northeast.  When  first  seen  it  appeared  to  be  only  60  feet  above  the  grounc 
at  its  lower  end.    The  farther  it  went  the  higher  it  seemed  to  get. 

Mr.  A.  Davidson's  house  is  situated  one-half  a  mile  east  of  where  J.  M.  Davidson'f 
bouse  stood,  and  a  little  north.  The  shingles  and  other  material  he  saw  falling  cam< 
from  his  brother's  house.  The  following  sKet'Cb  shows  the  direction  of  the  storm-patt 
after  leaving  M^or  Davidson's  place  until  it  ceased  to  touch  the  earth  as  a  funnel 
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Twenty  rods  south  of  A.  Davidson's  house  it  crossed  a  fence,  exhibiting  the  same  ap 
pearances  as  those  already  described.  I  was  particularly  careful  upon  tfafs  point,  because 
of  Mr.  Davidson's  belief  that  the  funnel  whirled  with  the  sun.  I  thought  it  possibh 
that  the  tornado,  before  lifting  from  off  the  ground,  might  have  changed  its  direction  o 
rotation.  But  the  evidence  to  the  contrary  was  so  striking  that  Mr.  Davidson  at  once 
upon  my  pointing  it  out  to  him,  admitted  that  he  must  have  been  mistaken.  He  had  noi 
paid  particular  attention  to  the  matter,  and  it  was  very  dark  when  his  observationi 
were  being  made.  The  fence  in  question  ran  north  and  south.  It  was  only  throwi 
down  for  a  space  of  sixty  yards,  and  the  boards  were  Hot  carried  away  except  in  th< 
middle.  The  posts  remained  in  the  ground,  those  on  the  north  of  the  center  ]eaniu| 
west  and  those  on  the  south  leaning  east.  The  p68ts  in  the  center  were  leauins  8om< 
one  way,  some  another.  The  funnel  disappearea  upon  a  knoll  in  the  midst  of  a  hollow 
about  one-half  of -a  mile  in  diameter.  There  was  no  dihris  deposited  at  this  point,  noi 
"were  there  any  signs  of  a  cataract  of  water  having  poured  down.  The  wheat,  how 
ever,  was  mown  as  low  as  possible,  and  the  ground  looked  as  if  it  had  been  baked,  ao 
cording  to  Mr.  Davidson's  statement.  The  funnel  had  narrowed  to  a  point  before  i 
disappeared. 

After  leaving  Mr.  Davidson's  the  tornado-cloud  traveled  to  the  southeast.  Its  prog 
ress  was  now  difficult  to  trace,  because  of  the  little  attention  usually  paid  to  a  dart 
cloud,  a  high  wind,  and  a  rain-storm.  Considerable  time  had  also  now  elapsed  sinc4 
the  meteor  passed. 

James  M.  Mace,  Highland  Township,  section  8,  had  several  panels  of  fence  blowi 
down  by  a  westerly  wind.  A  few  small  hail  fell  before  the  wind  and  a  very  heav^ 
rain  after  it. 

J.  W.  Haskett,  Highland  Township,  section  9,  witness :  Six  or  eight  panels  of  fence  oi 
my  farm  were  blown  to  the  southeast.  A  few  hail  and  some  rain  fell.  The  wind  wai 
from  the  northwest  when  raining.  Saw  some  lightning.  Heard  roaring  about  one 
lialf  an  hour  before  it  came.  Saw  funnel  strike  the  ground.  Saw  it  rise  at  Davidson's 
Saw  it  strike  the  ground  afterward.    The  wind  blew  very  hard. 

This  witness's  honse  is  two  miles  from  Davidson's. 

William  Dennis,  Highland  Township,  section  10,  witness :  A  few  panels  of  fenci 
blown  down  to  the  east.  Small  pieces  of  boards,  shingles,  and  laths  were  dropped.  It 
hailed  a  little  before  and  rained  a  good  deal  after.  The  wind  during  the  rain  was  iron 
the  northwest. 

John  W.  Guthye,  Highland  Township,  section  11,  witness :  A  few  panels  of  fenc< 
were  thrown  down  to  the  east. 

George  Wallace,  Highland  Township,  section  11,  witness :  Heard  roaring.  It  geev 
very  dark.    A  high  wind  about  one-half  mile  to  the  south  of  witness. 

J.  H.  Lyttle,  Highland  Township,  section  12,  witness:  Had  nearly  half  a  mile  o 
fence  thrown  down.  The  east  and  west  fences  were  blown  south ;  the  north  and  sontl 
fences  east.  Heard  roaring  an  hour  before  the  storm  came.  The  roaring  was  londei 
before  it  came  than  after  it  was  here.  Did  not  hear  it  after  it  passed.  Saw  the  funne 
nntil  it  came  within  three  miles'  distance.  The  whole  northern  portion  of  the  sky  wa 
covered.  Saw  a  cloud  rushing  from  the  sonth  and  another  rushing  to  meet  it  from  th< 
north.  The  clouds  rushing  north  appeared  to  be  the  lowest.  After  the  clouds  caim 
overhead  could  see  the  lowest  clouds  rushing  rapidly  from  the  sonth.  These  wer 
broken  clouds.    Through  them  could  see  a  higher  current  rushing  from  the  north,    i 
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ttle  bail  and  rain  fell.  The  wind  changed  from  the  soath  to  the  west  and  northwest 
s  the  storm  passed.  The  width  of  fence  blown  down  was  about  one  handred  and  hfty 
ards. 

Michael  McOni  re,  Highland  Township,  section  12:  One-Half  mile  offence  on  the 
arm  was  blown  down.  The  chimney  was  blown  off  and  some  trees  leveled.  All  was 
one  by  a  northwest  wind.    It  hailed  a  little  and  rained  very  heavily. 

The  storm  now  passed  oat  of  Washington  Conuty  into  Lonisa  County,  traveling 
outheast. 

Joshua  Lackey,  Louisa  County,  Union  Township,  section  17,  witness :  The  path  of 
mces  blown  down  on  my  farm  was  about  six  hundred  yards  wide.  The  fences  on  the 
rest  of  the  center  were  thrown  north  ;  those  on  the  east  were  thrown  soath.  A  few 
ail  fell  and  a  smart  shower  of  rain.     Heard  no  roaring  after  it  passed. 

Charles  Crim,  Union  Township,  section  20,  witness :  Fences,  two  handred  yards 
ride,  thrown  down  to  the  southeast,  ^he  roaring  was  very  loud  for  aa  hour  previous 
0  its  arrival.  Did  not  hear  it  after  it  passed.  Saw  no  lightning.  Saw  a  tongue  of 
loud  shaped  like  a  funnel  hanging  from  the  clouds.  It  did  not  reach  the  earth.  At 
rst  it  was  hanging  perpendicular.  Then  it  commenced  whirling  like  the  tail  of  a 
aspended  snake. 

At  this  point  I  lost  track  of*the  tornado  and  could  not  recover  it,  although  I  spared 
either  time  nor  pains.  Only  now  and  again  could  one  find  a  man  who  could  give 
ny  information  even  of  what  happened  on  their  neighbors' farms  a  week  or  two  before. 

John  Col  ton,  Columbus  Junction,  witness:  There  was  some  hail,  a  brisk  wind,  and 

tremendous  rain. 

Mrs.  Snyder,  Oakland  Township,  section  9:  Heard  roaring  distinctly.  There  fell  a 
ery  heavy  raiu,  which  continued  until  nearly  dark. 

Peter  Attig,  Johnson  County..  Tremont  Township,  section  22,  witness :  About  4  p.  m. 
here  was  a  terrific  rain-storm,  with  hail  as  large  as  hickory-nuts,  and  accompanied 
Tith  thunder  and  lightning.  My  barn  was  struck  by  lightning.  Perkins's  baru  was 
Iso  struck. 

Lone  Tree  Station :  About  4  p.  m.  there  was  a  violent  storm  of  rain,  hail,  thander, 
nd  lightning.  * 

Nichols  Station  :  There  was  here  a  high  wind,  with  heavy  rain  and  hail,  and  accom- 
anied  with  thunder  and  lightning. 

At  this  point  I  gave  up  the  search  and  took  train  for  Illiuois.  Previous  to  describing 
\6  effectH  there,  the  following  testimony  may  find  a  place: 

H.  C.  Vittitoe,  Warren  Township,  Keokuk  County,  about  three  miles  northwest  of 
he  tornado,  witness:  Saw  a  little  south  of  the  zenith  the  whito  under-clouds  rushing 
Q  circles  to  a  center.  The  gyration  was  contrary  to  the  hands  of  a  watch.  The  funnel 
ad  not  yet  touched  the  earth.  The  wind  came  from  the  northwest  pretty  strong  after 
be  passage  of  the  tornado,  bringing  with  it  a  little  rain  and  hail. 

Dr.  W.  D.  Hoffman,  Sigourney,  witness :  Mrs.  A.  T.  Page  collected  a  number  of  the 
irgest  hailstones.  When  melted  it  was  found  that  they  had  contained  a  quantity  of 
wigs,  leaves,  dry  grass,  and  mud,  all  reduced  to  fine  proportions.  Hail  weighing  from 
our  to  eight  ounces  were  common.  One  hailstone  which  was  shaped  like  an  apple,  meas- 
red  4 J  inches  in  diameter.  The  roaring  was  heard  about  twenty  minutes  before  the 
ail  began.  It  rose  and  fell  like  the  cannonading  in  a  battle.  During  the  hail  the 
rind  came  from  the  northeast,  but  it  was  very  light.  Sigourney  is  four  miles  north 
f  the  storm. 

Isaac  Farley,  Foote  Town,  Iowa  County,  twelve  miles  north  of  Keota,  witness: 
^heru  was  very  little  rain  and  no  hail,  but  the  sound  was  lond  and  distinct. 

E. R. Eldridge,  Washington,  Iowa,  witness:  Watched  the  tornado  from  thereof  of 

house.  Did  not  see  a  funnel  appearance.  The  roaring  was  very  loud  and  the  cloud 
ery  black.  The  cloud  appeared  to  bend  forward.  The  elevation  of  its  summit  was 
bout  35°.  The  distance  five  miles.  Its  summit  was  completely  hidden  by  an  over- 
anging  cloud,  which  extended  south  a  little  beyond  the  zenith. 

Arthur  Howell,  who  was  at  Yalton,  Iowa  Township,  five  miles  north  of  the  tornado, 
estified  that  hail  larger  than  hens*  eggs  fell,  and  a  terrific  rain  of  an  hour's  duration, 
ccoinpanied  by  incessant  thunder  and  lightning.  « 

Extracts  from  a  communication  received  from  R.  L.  Jay,  Harper,  Keokuk  County, 
hysician : 

"  Was  in  the  village  of  Baden,  Keokuk  County,  Qerman  Township,  three  miles  to 
be  northwest  of  the  storm-path. 

**The  tornado  maintained  an  upright  position.  It  moved  rapidly  at  times,  at  others 
eemlug  to  remain  quite  still.  It  was  apparently  about  a  quarter  of  a  mile  in  height, 
nd  was  funnel-shaped  and  very  dark  and  angry-looking.  It  whirled  with  the  hands 
f  a  watch.  There  was  a  continual  whirling  of  the  clouds  above  the  funnel.  This 
ras  observed  for  some  time  after  the  storm  had  passed.  Saw  no  lightning  and  heard 
o  thunder.  It  was  impossible  to  hear  thunder  owing  to  the  noise  of  the  storm,  which 
ras  terrific.  The  direction  of  the  wind  was  northeast  until  the  storm  had  passed, 
v^hen  it  changed  to  the  northwest.  Rain  fell  in  torrents.  Quite  an  amount  of  hail 
t)ll  of  all  conceivable  shapes.  Three  were  picked  up  weighing  one-half  of  a  pound 
ach.    Half  an  hour  alter  the  storm  the  thermometer  stood  at  92P." 
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G.  W.  Brockway,  Talleyrand,  witness:  No  rain  nor  hail  fell  here.  A  heavy  rain  fc 
about  one  mile  to  the  north.    The  edge  of  the  cloud  did  not  reach  the  zenith  by  a  fe 

Extract  from  the  Sigoumey  News,  May  28,  1873 : 

"While  the  cyclone  was  mowing  its  path  a  few  miles  south  and  east  of  Sigonrney 
tremendous  hailstorm  visited  this  locality.  We  saw  one  hailstone  which  weighc 
eight  and  one-half  ounces.  The  hailstorm  was  followed  by  a  heavy  rain,  after  whic 
the  sun  came  gut  bright  and  pleasant  for  the  rest  of  the  day." 

Extract  from  the  Washington  County  Press  of  May  28,  1873  : 

"  The  writer  was  in  a  street-oar,  half  way  from  Moline  to  Bock  Island,  at  4.30  p.  m 
ou  Thursday,  when  it  was  struck  dead  ahead  by  the  most  terrido  wind  and  rain-stori 
we  ever  experienced." 

S.  J.  Mather,  editor  Wilton  Chronicle,  Iowa,  witness :  Between  4  p.  m.  and  6  p.  m. 
very  dark  cloud  passed  over,  which  poured  down  a  very  heavy  rain. 

Extract  from  the  Chicago  Tribune,  May  25.  1873 : 

"At  Muscatine  the  rain  came  down  as  if  the  flood-gates  of  heaven  had  been  opene< 
followed  by  hail.  Between  there  and  Wilton  Junction,  at  Monona,  Fredonia,  an 
other  stations  along  tl^e  southwestern  division  of  the  Chicago,  Rock  Island  and  Pacifi 
Railroad,  the  country  was  flooded."  • 

The  tow-boat  Victory  lost  her  pilot-house  and  smoke-stack  when  near  Bufi'alo,  o 
the  Mississippi.  The  tug  Nonesuch  lost  her  smoke-stack  and  pilot-house  at  Molin 
She  was  driven  ashore. 

A.  H.  Swan,  editor  of  the  Monmouth  Review,  witness :  There  was  au  exceedingl 
heavy  rain,  a  little  hail,  and  a  great  deal  of  lightning  about  5  p.  m.  The  atmosphei 
smelt  as  of  brimstone  previously.    It  was  oppn^ssively  hot ;  perbai>s  95*^. 

The  temperature  and  pressure  on  May  22,  1873,  at  places  near  the  tornado : 

Davenport.     Keokuk.  West  Unioi 

Bar.  Ther.  Bar.  Ther.  Bar.  The 

7  a,  m 29.73    64  29.64    69  29.49    61 

2p.  m 29.60    77  29..51    85  29.46    65 

9  p.  m 29.69    66  29.71    72  29.53    64 

The  condition  of  the  barometer  and  thermometer  at  West  Union  was  obtained  fh)i 
Frank  McClintock,  correspondent  of  the  Smithsonian  Institution,  who  also  furnishes  tl 
following  noteworthy  fact :  "  Wind  changed  from  the  south  to  the  west  rapidly  i 
3.45  p.  m.    It  worked  back  to  the  south  before  9  p.  m."    The  relative  humidity  at — 

Davenport.    Keokul 

7  a.  m 94  85 

2  p.  m 77  54 

9p.m '. 94  85 

We  do  not,  therefore,  overrate  the  relative  humidity  when  we  estimate  it  at  65  pc 
cent,  at  2  p.  m.  The  average  temperature  at  the  earth's  surface  in  the  line  of  th 
tornado  at  2  p.  m.  was,  from  the  above,  probably  76^,  but  in  the  wooded  hollows  muc 
greater. 

Mr.  Jay,  however,  of  Harper,  Keokuk  County,  states  that  the  temperature  was  92 
half  an  hour  after  the  storm.    The  day  was  generally  described  as  being  very  warm. 

Having  arrived  at  Prairie  City,  III.,  I  endeavored  to  find  out  the  exact  locality  wher 
the  tornado  first  begau  to  overthrow  fences,  damage  buildings,  &o.  Oa  the  farm  o 
James  Williams,  Point  Pleasant  Township,  Warren  County,  there  was  a  strong  wine 
but  not  sufficiently  so  to  prostrate  fences.  About  one  mile  to  the  east  is  the  farm  c 
IsraeJ  Jared,  Point  Pleasant  Township,  section  24.  Mr.  Jared  testified  as  follows 
Saw  streaks  of  cloud  moving  from  the  north  and  south  toward  each  other  before  anj 
thing  touched  the  earth.  Saw  a  cloud  in  the  form  and  about  the  size  of  a  haystac 
strike  the  ground  on  my  farm.  A  few  minutes  before,  hail  of  moderate  size  and  i 
small  quantity  fell,  followed,  as  the  whirlwind  was  nassing,  by  a  smart  shower  of  rail 
The  wind,  whicl^  had  been  Bontheast,  changed  to  tne  west  after  the  tornado  passec 
It  was  pretty  warm  before,  and  cool  after  it.  Heard  roaring  some  five  minutes  pr< 
vious  to  the  arrival  of  the  storm.  Fences  were  blown  down  for  two  hundred  yards  wid« 
They  were  blown  toward  the  east.  Saw  some  lightning.  There  was  a  heavy  cloud  t 
the  north  as  the  storm  approached. 

Mr.  Jared's  house  stands  about  two  hundred  yards  north  of  the  storm-path.  Th 
tornado  was  here  traveling  a  little  to  the  north  of  east. 

John  F.  Tatman,  Israel  Jared's  farm,  testified  that  he  saw  the  funnel  strike  the  fan 
and  that  he  heard  the  roaring  for  a  long  time  previous. 

Before  leaving  tliis  farm  the  storm  had  developed  all  the  characteristics  of  a  tomad( 
except  that  the  east  wind  was  not  yet  powerfuL  enough  to  destroy.  The  whirl  win 
then  passed  along  a  ravine  full  of  tall  timber.  Nearly  all  the  trees  were  uprt>oted  o 
broken,  but  generally  the  latter.    They  appear  to  have  had  a  firmer  hold  of  the  «oi 
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lan  those  in  Iowa.  The  breaking  nsaally  occarred  about  six  feet  from  the  groand 
nd  the  barking  was  almost  entirely  confined  to  the  broken  trees.  The  bark  was  torn 
ff  both  up  and  down  from  the  place  where  the  timber  was  broken.  The  trees,  when 
)und,  were  seldom  broken  clean  across.  Half  or  more  of  the  wood  was  severed^  and 
36  remainder  wtis  bent  so  as  to  allow  the  tree  to  rest  upon  the  ground.  Tbe  broken 
mber,  when  sound,  invariably  presented  the  appearance  of  a  broom.  The  fibers  of 
Etch  year's  growth  were  loosened  from  the  others  and  split.  It  was  easy  to  obtain 
ieces  ten  feet  long  and  as  thin  as  a  wand.  This  separation  of  the  fibers  had  evidently 
een  brought  about  by  the  excessive  straining  and  bending  of  the  tree  bef<»re  it  fell, 
lach  year's  growth  had  apparently  been  snapped  asunder  by  itself^  beginning  at  the 
iitside.  The  trees  all  lay  as  they  had  fallen,  being,  when  once  down,  protected  by 
le  surrounding;  timber.  If  they  .had,  after  falling,  been  subjected  to  a  wind  from 
Qother  direction,  so  as  to  break  them  oif  entirely,  they  would  have  presented  the 
recise  anpearances  which  have,  by  certain  meteorologists,  been  attributed  to  the  ae- 
on of  electricity.  Many  of  these  broken  trees  were  two  feet  in  diameter.  When  a 
*ee,  still  standing,  had  its  bark  tern  off  at  any  point,  an  exaniiuation  generally  showed 
lat  the  fibers  of  the  tree  were  separated  and  perhaps  partly  severed  at  thac  point. 
No.  I  lay  beneath,  diameter  8  inches  ;  No.  2  lay  above  No.  1,  diameter  26  inches ;  No. 

3  lay  above  No.  2,  diameter  26  inches.  As  the 
toniado  increased  in  power  the  position  of  the 
overthrown  trees  varieid  more  and  more  from  a 
westerly  direction  ;  some  weak  ones  lying  from 
the  south-southeast  south  of  the  center. 
The  following  is  a  sketch  of  trees  found  in  the 
r-  center,  one-quarter  of  a  mile  farther  east  than 
the  above : 


^'     s 

Sketch  of  fallen  trees. 

Nos.  1  and  2  lay  beneath,  diameter  6 
iches ;  No.  3  lay  above  Nos.  1  and  2,  di- 
meter 18  inches  ;  No.  4  lay  above  No.  3, 
iameter  1.5  inches. 

Mason  G.  Buck,  vilUge  of  Swan  Creek, 
itness:  Saw  a  distinct  funnel-shaped 
»rm.  It  appeared  to  jump  up  and  down 
)  feet  at  a  time.  It  hailed  a  little  be- 
►re  the  storm  and  rained  a  little  al'ter  it. 

[card  a  roaring  about  twenty-five  minutes  before  it  'arrived.  Saw  no  lightning.  Saw 
aly  one  funnel.  Trees  were  blown  down  in  my  yard  from  the  northwest.  My  house 
a  half  mile  south  of  the  center. 

Leroy  Putnam,  near  Swan  Creek  Station,  witness :   It  looked  like  a  top  and  whirled 
mtrary  to  the  hands  of  a  watch.    Saw  it  rising  and  falling.    My  house  is  about  half 
mile  south  of  the  center.    It  blew  very  strongly  here.    The  tornado  at  this  point 
as  traveling  east-northeast. 
William  Huston,  Swan  Township: 

Mr.  Huston's  house  stands  on  the  north  edge  of  the  storm-path.  The  roof  of  the 
arn  was  blown  to  the  southeast.  A  corn-stump  about  two  inches  in  length  was 
riven  through  the  bark  of  a  large  ti'ce,  leaving  its  impress  upon  the  wood. 
John  Worden's  unoccupied  house,  one-quarter  of  a  mile  east  of  Huston's,  was  com- 
letely  demolished.  It  stood  near  the  center.  The  orchard  was  uprooted.  Trees 
hich  had  stood  one  hundred  and  twenty  yards  southwest  of  the  building  lay  with 
leir  branches  upon  the  foundations.  The  larger  timbers  of  the  house  lay  a  few  yards 
i  the  west  and  north.  The  lighter  were  blown  away.  The  breadth  of  desolation 
as  here  one  hundred  and  fifty  yards.  At  this  place  the  tornado  seems  to  have  made 
36  of  its  sudden  dips,  the  trees  on  the  west  and  south  being  uninjured. 
Shortly  after  leaving  Worden's  house  the  tornado  entered  the  timber  on  the  north 
ank  of  Swan  Creek.  It  increased  greatly  in  power  and  width  as  it  did  so.  So  long 
}  it  followed  Swan  Creek,  fences  were  thrown  down  over  a  space  of  from  one  to  one 
3d  a  half  miles  wide. 

Franklin  Booth,  Swan  Township,  section  18,  witness:  Hailed  just  before  the  storm 
)  large  as  hazel-nuts,  with  a  northeast  wind.    It  did  not  rain  much.    Saw  lightning 
»ward  the  south.    Mr.  Booth's  bouse  stands  on  thtt north  edge  of  the  storm. 
68w 
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Abraham  Stanfield,  Swan  Township,  section  18:  The  fltorm-center  is  one-qn 

of  a  mile  south-southeast  of  Mr.  Staniiehl's  h 
The  fence's  were  generally  thrown  south.  AmoD| 
Stanfield's  timber,  near  the  creek,  the  storm  wrc 
complete  ruin.  Three  typical  groups  of  fallen 
may  be  selected.  Group  I,  a  little  north  of  ce: 
Nos.  1  and  2  were  blown  down  from  the  east  au 
below  Nos.  3  and  4.  They  were  between  one 
two  feet  in  diameter.  Group  II,  a  little  son 
center,  and  seventy-five  yards  distant  from  G 
I:  No.  1, blown  down  from  the  southeast, Jay  I 
No.  2,  blown  down  from  the  southiirest.  No. 
15,  and  No.  2,  10  inches  in  diameter. 

Group  I. 

Group  III,  a  little  further  south  of  center  than 
Group  II,  and  near  it :  No.  1,  a  decayed  tree  16 
inches  in  diameter,  lay  under  No.  2,  14  inches  in 
diameter. 


s 

Group  II. 
The  storm  at  this  point  overtl 
>11    trees  of   any  dimensions   ( 
width    of    two    hundred    and 


The  three  groups  combined. 

yards.  The  following  group  of  trees  was  found  abont  one-half  a  mile  farther  on 
was  just  within  the  most  violent  vortex  of  fifty  yards  in  width,  and  a  Uttle  U 
north  of  the  center.  The  trees  lay  as  they  fell :  No.  1,  12  inches  in  diameter, 
the  southeast ;  No.  2,  18  inches  in  diameter,  from  the  east ;  No.  3,  14  inches  ii 
ameter,  from  the  northeast;  No.  4,  16  inches  in  diameter,  fi-om  the  north.  1 
was  lowest,  No.  2  next.  No.  3  next,  and  above  all  lay  No.  4. 

The  path  of  the  tornado   was   here  exceedingly  well  marked  among  the  y« 
Irees.    It  could  be  followed  by  the  eye  as  £m:  as  the  ground  permitted.    Tbcy  ^ 
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This  barkinf^  of  the  young  trees  took 
those  within    which   grown   timber   was 

% 


W 


orn  and  bare,  while  all  aronnd  was  green 
►lace  within  much  narrower  limits  than 
iverthrowu.  Generally  they  did  not  ex- 
end  over  twenty  to  thirty  yai-ds  in  width, 
md  were  sometimes  much  less,  and  even 
lisappeared  altoj^ether.  The  trees  exhib- 
ted  the  marks  ot  the  greatest  violence  on 
he  side  from  which  the  storm  came.  The 
wigs  were  smashed  and  broken  oflf,  the 
►ark  partially  removed,  and  even  the  tim- 
ber braised.  These  results  were  e^^dently 
he  effect  of  a  rush  of  missiles  against 
he  trees. 

The  tornado  at  one  point  suddenly  nar- 
owed  the  path  of  extreme  violence  from 
ifty  yards  to  twelve  yards,  at  the  same 
ime  changing  its  course  to  the  southeast. 
Phis  change  of  direction  brought  it  toward 
5wan  Creek,  along  the  northern  bank  of 
vhich  it  had  hitherto  been  raging.  Just 
IS  it  struck  the  creek  the  track  was  nearly 
louth-sontheast.  Immediately  thereafter  it  turned  nearly  due  east,  following  the  creek, 
['he  bottom  of  the  ravine  within  which  Swan  Creek  flows  is  about  two  hundred  yards 
vide,  is  surrounded  by  steep  and  lofty  bluffs,  and  was  covered  with  large  trees, 
^mong  these  trees  the  whirlwind  raved  with  the  utmost  fury,  developing  an  energy 
urpassed  at  no  other  point  in  its  career.  Trees  from  three  to  four  feet  in  diameter 
vcre  Huapped  or  uprooted.  Many  large  trees  were  broken  otf  at  a  height  of  about  40 
eet  and  left  without  a  twig.  By  far  the  greater  number  of  trees  along  the  ravine 
vere  tbrown  down  from  the  southwest.  The  same  broom-like  appearance  was  geuer- 
dly  presented  by  the  broken  trees  as  already  mentioned. 

Thomas  Warmoth's  house  stood  ingthe  bottom  of  the  ravine.  Mrs.  Warmoth  testi- 
ied  as  follows:  Heard  a  roaring  first.  When  the  storm  came  near  the  roaring  was 
ouder  than  thunder.  A  few  hail  fell  just  before  the  tornado  blew.  It  was  immedi- 
itely  preceded  by  a  very  bright  flash  of  lightning.  Went  into  the  honse  and  got  upon 
uy  feather-bed,  together  with  my  child,  because  I  was  afraid  of  the  lightning.  A 
arge  tree  was  blown  down,  catching  the  side  of  the  house.  Thw  house  went  to  pieces, 
he  tree,  however,  keeping  the  floor  in  its  place.  Found  myself  under  the  feather-bed 
urith  my  child.  The  bed  was  pinned  to  the  earth  by  pieces  of  timber.  Was  soaking 
vet.  Everything  was  covered  with  mud.  Heard  no  thunder.  The  lightning  struck 
k  tree,  depriving  it  of  its  bark. 

I  was  unable  to  find  this  tree.  Mrs.  Warmoth's  testimony  is  valuable  a.<4  a  curiosity, 
t  was  generally  impossible  to  obtain  any  information  from  the  ladies.  If  one  ques- 
ioned  them  rigorously  they  took  it  as  an  insult,  and  if  allowed  to  t<dl  their  own  story 
hey  immediately  commenced  running  such  a  muck  among  the  prodigious  and  the  in- 
credible that  one  was  glad  to  makd  his  escape.  In  this  connection  it  is  also  worth 
nentioning  that  although  invariably  offering  payment  for  any  necessary  hospitalities, 
'.  soon  learned  the  wisdom  of  always  addressing  myself  to  the  master  of  the  house 
vhen  asking  for  such. 

No.  1  is  a  tre«  18  inches  in  diameter.  No. 
J  is  a  tree  2  feet  6  inches  in  diameter,  but 
orked  at  the  height  of  15  feet  from  the 
ground.  No.  1  was  blown  from  the  south- 
east between  the  forks  of  No.  2  and  then 
lalf  broken  close  to  the  forks  and  blown 
Tom  the  northwest  until  its  top  nearly 
;ouched  its  root. 

After  leaving  Warmoth's  honse  the  tor- 
lado-center  crossed  to  the  south  bank  of  Y/ 
ihe  creek,  where  it  continued  for  nearly  a 
nile  farther,  although  somewhat  increasing 
ts  distance  from  the  creek.  It  crossed  to 
;he  south  bank,  where  a  smaller  creek  joins 
Swan  Creek  from  the  south.  This  brought 
t  nearer  to  the  house  of  A.  J.  Caton,  Swan 
Pownship,  section  15,  which  stands  about 
Ive  hundred  yards  from  the  center  of  the 
ivhirlwind.  Part  of  the  roof  was  blown  to 
;he  southeast  and  part  to  the  northeast.    A  ^ 

imaller  house  was  blown  a  few  yards  to  the     Group  of  trees  near  Warmoth's  hous  i. 
lortheast  and  inverted.    A  house  on  Mr. 
IJaton's  farm,  tenanted  by  N.  J.  Reynolds,  14  by  20  feet  and  one  story  high,  was  carried 
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eight  yards  to  the  northeast  bodily.  It  theo  struck  the  ground,  tumbled  over,  and  wf 
blown  to  fragments.  Its  four  inmates  were  carried  from  fifty  to  sixty  yards,  but  d( 
killed.  It  stood  a  little  south  of  the  center.  After  passing  Mr.  Caton^s  farm  the  to 
nado  entirely  loft  Swan  Creek.  Before  tracing  its  further  progress,  it  will  be  better  t 
give  the  evidence  of  people  living  at  or  near  Youngstown,  about  one  mile  south  of  tL 
cfent«r : 

Charles  McCormick,  Swan  Township,  witness :  The  tornado  looked  as  large  as  a  hous 
when  three  miles  distant.  A  little  rain  and  hail  fell.  The  wind  with  the  rain  wa 
from  the  west.  There  was  no  wind  to  do  any  damage.  House  a  quarter  of  a  mi] 
south  of  Swan  Creek.    Time,  about  r>.45  p.  m. 

H.  W.  Simmons,  Swan  Township,  section  28,  witness:  The  time  when  the  .tomad 
passed  was  about  5.40  p.  m.  Have  good  grounds  for  this  assertion.  A  few  minute 
oefore  its  arrival  I  noticed  a  very  black  cloud  in  the  west  with  a  lighter  space  on  eac 
side  of  it.  My  house  is  three-quarters  of  a  mile  from  Swan  Creek.  Did  not  hear  th 
roaring  very  distinctly  until  it  was  nearly  opposite.  Then  it  was  an  awful  ocean-lik 
roaring.  Then  it  presented  the  appearance  of  a  funnel  apparently  only  a  few  nui 
across  at  the  bottom.  The  top  of  it  appeared  to  be  from  three  to  four  times  wider  tha 
the  bottom.  Did  not  notice  whether  it  entered  an  overhangiuff  mass  of  cloud.  ] 
hailed  a  little  when  it  was  opposite.  Fences  were  blown  down  fully  a  mile  and  a  hal 
to  the  south  of  Swan  Creek. 

H.  A.  Folger,  M.  D.,  Youngstown,  one  mile  south  of  Swan  Creek:  The  tornado  wa 
opposite  about  5.45  p.  m.  Saw  dark  clouds  in  the  west-northwest  for  an  hour  previoui 
There  were  several  bright  flashes  of  lightning  after  the  tornado.  A  few  hailstones  a 
large  as  bullets  fell  as  the  tornado  was  passing.  It  rained  very  hard  for  a  few  minute 
after.  It  was  quite  dark  for  a  little  time.  Saw  clouds  rolling  and  tumbling.  Th 
strongest  gust  came  from  the  west-northwest. 

In  Youngstown  a  few  chimneys  were  blown  off  and  similar  damage  done.  One  hous 
was  moveu  from  its  foundations  to  the  northeast.  Trees,  in  a  few  cases,  were  blow 
down,  and  all  to  the  east.  It  is  to  be  noted  that,  while  at  McCormick's  house,  a  quai 
ter  of  a  mile  south  of  Swan  Creek,  along  which  the  tornado  passed,  no  damage  wa 
done  by  the  wind,  at  Youngstown,  three-quarters«of  a  mile  further  away,  the  gale  wa 
almost  strong  enough  to  blow  down  houses.  McCormick's  house  is  somewhat  lowe 
down  and  stands  among  trees. 

After  leaving  Swan  Creek  the  storm  traveled  east-southeast.  The  first  house  whic 
came  in  its  way  was  that  of  Absalom  Vandevere,  Swan  Township,  section  15.  He  te^ 
tifled  as  follows :  I  have  reliable  information  that  two  or  three  miles  to  the  north  th 
clouds  were  seen  rushing  south.  The  clouds  came  also  from  the  south  toward  the  toi 
nado.  Streaks  of  unusually  strong  wind  seemed  to  come  now  and  again  from  th 
south  side  and  run  into  the  main  whirl.  The  wind  on  the  north  side  was  not  nearly  s 
strong  as  ou  the  south  side.  Twice  as  much  fence  was  blown  down  on  the  south  as  o 
the  north  side.  Its  noise  resembled  that  of  machinery,  only  very  loud.  The  dimei 
sions  of  my  house  were  36  by  42  by  18  feet. 

Samuel  Larkins,  Swan  Township,  section  15,  witness:  Was  at  Mr.Vandevere's hone 
when  the  tornado  struck  it.  Heard  roaring  about  fifteen  minutes  before  it  canu 
When  I  first  saw  the  funnel  it  did  not  touch  the  ground.  Saw  it  whirling  contrary  t 
the  hands  of  a  watch,  and  the  clouds  were  drawn  in  toward  it  on  all  sides.  It  di 
not  lighten  before  the  storm.  It  lightened  a  great  deal  immediately  after  it  in  th 
west.  It  did  not  hail  nor  rain.  Did  not  see  clouds  in  north  or  south.  There  appeare< 
to  be  only  a  narrow  strip  of  clouds.  A  McCormick  reaper,  weighing  probably  on 
thousand  pounds,  was  carried  ten  rods  from  the  south.  Two  horses  were  blown,  th 
one  fifty  the  other  forty  yards.  An  axle-tree,  torn  from  a  wagon,  was  carried  a  mil 
and  a  quarter  to  the  southeast.  A  shingle  was  driven  through  a  half-inch  ash-boar<] 
It  is  in  the  possession  of  a  Mr.  Thomas.  A  rafter,  8  feet  by  2  by  4  inches,  was  drive; 
throu|^h  three  hogs,  and  thrust  into  the  ground  a  foot  and  a  half.  All  three  were  on  i 
when  it  was  found.  A  picture-frame  was  picked  up  with  the  glass  unbroken.  Th 
wind  blow  very  strongly  for  about  two  minutes. 

Mr.  Vandovere's  house,  36  by  42  by  18  feet  to  the  eaves,  stood  north  and  south  length 

wise.    It  was  moved  due  north  half  the  length  of  the  house,  tumbled  over,  and  blowi 

to  pieces.    It  stood  with  its  north  end  exactly  in  the  centerof  the  vortex.    There  wer 

,  nine  persons  in  the  cellar  and  two  in  the  house.    Oue  of  those  in  the  cellar  was  kille< 

'  by  a  log.     The  trees  around  the  house  and  within  the  narrow  path  of  the  greatest  vie 

lence,  all  pointed  to  the  east-southeast,  the  direction  in  which  the  storm  was  travelins 

W.J.Jones.  Swan  Township,  witness  :  Vandevere's  house  is  forty  rods  to  the  nortl 
Myself  and  wife  were  in  my  house  when  it  was  blown  away.  It  grew  dark  as  mid 
night  just  then.  There  was  a  little  hail  before.  Did  not  notice  any  rain.  The  hous 
did  not  go  very  fast. 

Mr.  Joneses  house  was  22  by  16  by  12  feet  to  the  eaves.  It  was  poshed  entire  five  fee 
to  the  northeast.    It  then  toppled  over  and  was  blown  to  pieces. 
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The  arrow  in  the  sketch  should  point  E.SE. 

The  fragments  in  Illinois  had  already  been  gathered  from 
the  tields,  rendering  it  more  difficnit  to  trace  the  ruins  in  their 
.    flight. 
^  David  Smalley,  Swan  Township,  section  22,  witness:  There 

^^^^  -^3  Larkins  was  quite  a  strong  wind  all  day  previous  to  the  storm  from  the 
J^  soQtheast.    Saw  some  lightning  before  the  storm.    A'  little  hail 

fell  before  it  and  a  moderate  shower  of  rain  after  it.   The  house 
stands  on  the  south  edge  of  the  storm  and  was  blown  east- 
«»^  northeast  one  inch.    It  was  very  warm  that  day. 

/      J  Edmund  Jennings,  Swan  Township,. sectiou  22,  a  quarter  of 

I        ^  a  mile  south  of  the  center,  witness :  While  the  storm  was  still 

V       PI  J/  in  the  west  saw  two  funnels  come  together,  the  one  from  the 

V  [r]  oci^'^c  noi^ij  an^i  (,ije  other  from  the  south.  They  appeared  to  bo 
both  whirling,  but  contrary  to  each  other.  When  they  were 
still  at  a  distance  the  sky  was  cloudy  overhead.  Their  sum- 
mits appeared  to  be  lost  in  cloud.  Saw  lightning  and  beard 
thnnder  previous  to  the  tornado.  There  fell  a  little  hail  be- 
fore the  storm  and  some  rain  after  it.  The  trees,  chimneys,  and 
-^  fences  were  thrown  down  to  the  northeast. 

/*  William   Thomas,  Swan  Township,  witness:  The  center  of 

/^^  the  storm  passed  a  quarter  of  a  mile  to  the  north.     An  unoc- 

^'        Jones  cnpied  house  stood  in  its  way.     It  was  lifted  from  its  founda- 

tions and  then  broken  to  pieces.     Horses  were  carried  a  good 
way  and  killed.    A  rail  was  driven  through  one  of  the  cattle, 
going  in  beneath  her  tail  and  coming  out  at  her  shoulder.    Saw 
only  one  funnel, 
ketch  of  storm-effects  at     Robert   Wearmonth,  Swan  Township,  witness:  The  storm- 
LarkiDs's,  Vandevere's,     center  passed  three  hundred  yards  to  the  north.     It  was  trav- 
and  Jones's  houses.       eling  nearly  southeast.      Horses  and  cattle  were  blown  a  con- 
siderable dist-ance^     Saw  two  flashes  of  lightuing  before  t^e 
tornado.     Hail  fell  just  before  it,  and  as  it  was  falliug  heard 
ome  thunder.     It  was  so  dark  when  the  storm^  was  on  us  that  it  was  impossible  to 
ee  anything  flying. 

Charles  Thomas,  Swan  Township,  two  hnndred  yards  north  ^f  the  center  and  direct- 
7  north  of  Wearmouth's.  witness:  The  wind,  which  blew  down  trees,  unroofed  out- 
lonses,  &c.,  came  from  thjs  northeast  and  north.  Fences  were  thrown  down  nearly  a 
™ile  wide. 

Charles  i*erry.  Swan  Township,  section  24,  witness  :  House,  16  by  24  by  15,  with 
:able-ends  facing  south  and  north,  was  carried  to  the  southeast.  There  were  four  in- 
nates,  one  of  whom  was  mortally  injured.  Mrs.  Perry,  who  weighed  two  hundred 
rounds,  was  darried  one  hnndred  yards  and  stripped  of  her  clothiug.  Two  horses 
P'ere  carried  one  hundred  yards.     Hogs  had  rails  driven  through  them. 

Mr.  Perry's  house  stood  near  the  center  of  the  storm.  The  west  side  of  the  bouse 
ras  blown  in  and  the  house  instantly  broken  up. 

Caridan  Johnson,  Qreenbush  Township,  witness :  My  house  is  three-quarters  of  a 
nile  north  of  the  storm-path.  Saw  no  funnel-shaped  appearance.  Saw  some  light- 
ling  and  heard  thunder  before  the  tornado  came.  A  few  small  hail  fell  before  the 
torm  and  a  very  hard  rain  after  it. 

B.  A.  Reid,  Swan  Township,  section  24  :  Mr,  Reid's  house  stood  one  hundi*ed  yards 
lorth  of  the  storm-center.  The  north  side  of  the  house  was  not  blown  away,  but 
ilown  down  from  the  north.  The  wind  had  evidently  driven  in  the  windof^'s  and  then 
lurst  the  house  asunder.  Hogs,  weighing  two  hnndred  pounds,  were  carried  two 
lundred  yards. 
B.  A.  Reid,  sr..  Swan  Township,  section  25,  witness:  Saw  two  clouds,  one  in  the 
lorthwest  and  one  in  the  southwest,  rushing  together  with  great  rapidity.  A  whirl- 
ng  commenced  right  where  theyroet,  assuming  the  form  of  a  funnel.  Saw  it  whirling 
rith  the  hands  of  a  watch  at  the  distance  of  about  two  miles.  These  low  clouds  were 
»vorhnng  by  a  heavy  mass  of  clonds.  The  funnel  reached  up  to  this  mass.  There 
vas  a  little  hail  and  a  little  rain.  My  house  is  less  than  half  a  mile  south  of  the 
enter. 

J.  P.  Reid,  witness.  Swan  Township,  section  25 :  There  was  incessant  lightning  to 
he  northwest  before  the  storm.  Heard  thunder  also.  When  the  storm  was  one  and 
k  half  miles  distant  its  angle  of  elevation  was  about  75^.     Saw  the  funnel  distinctly. 

H.  H.  Hewitt,  Greenbush  Township,  section  29,  witness:  Fences  thrown  down  here 
or  half  a  mile  wide. 

P.  A.  Vaughn,  Greenbnsh  Township,  section  20,  witness:  Center  of  storm  passed 
hroe  hundred  and  fifty  yards  south  of  my  bouse.  The  strongest  ^ust  of  wind  came 
rom  the  northeast  and  north.  Three  trees,  about  ten  inches  in  diameter,  were  car- 
ied  one-quarter  of  a  mile  to  the  southeast. 
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Mr.  Nichols,  GrecDbusli  Township:  Mr.  Nichols's  honse  stood  abont  one  hundred  and 
sixty  yards  north  of  the  center.  It  appeared  to  have  been  turned  over  without  beiuj^ 
first  pushed  forward  in  a  mass.  It  broke  into  large  pieces,  which  were  only  carried  a 
few  yards.    Eight  persons  were  in  the  house  and  none  of  them  were  killed. 

David  Stookey,  Greenbnsh  Township,  section  "27:  Mr.  Stookey's  house  stands  thre€ 
hundred  yards  south  of  the  storm-center.  The  corn-crib  was  thrown  to  the  northeast, 
Mr.  Stookfey  testified  that  he  did  not  hear  a  great  roaring,  and  that  it  was  very  dark. 

Barney  Sloey,  Greenbush  Township,  section  26,  witness:  My  house  is  forty  rods  south 
of  the  center  of  the  destruction.  Outhouses  were  damaged  by  a  southwest  wind.  A 
"wheel  of  a  corn-planter  was  carried  from  Nichols's  farm,  on  the  north  side  of  the  storm- 
center,  and  deposited  at  my  house,  one  mile  distant,  and  on  the  south  side  of  the  cen- 
ter. A  wagon-tire  was  carried  two  miles  in  the  line  of  the  storm.  There  was  an  ngly- 
looking  cloud  in  the  northwest  for  hours  before  the  storm  came  up,  and  lightning  waa 
playing  in  it.'   When  the  storm  came  near,  its  roar  was  like  that  of  a  cataract. 

John  Woods,  Greenbush  Township,  section  25,  witness :  Heard  no  roaring.  House  ia 
on  south  edge  of  the  center.  Had  two  miles  of  fences  blown  down  ;  one  horse  car- 
ried forty  rods  ;  one  cow  perforated  by  a  rail. 

J.  E.  Gustine,  Lawrence  farm,  Greenbush  Township,  section  16,  directly  north  oi 
Prairie  City  and  one  hundred  and  fifty  yards  to  the  south  of  the  storm :  When  the 
cloud  came  up  it  became  very  dark,  and  the  roaring  was  louder  than  thunder.  Did 
not  see  any  lightning.  A  little  hail  fell  and  a  little  rain.  The  lamp  was  lighted  in 
the  honse,  it  was  so  dark. 

John  Van  Winkle,  Union  Township,  Fulton  County,  section  30,  witness :  The  st^rm- 
center  passed  thirty  rods  to  the  north  of  the  house.  Remained  out  of  doors  all  the 
time.  Saw  the  funnel-appearance  touching  the  ground  a  half  mile  distant.  The  roar- 
ing was  so  loud  that  I  could  not  hear  the  breaking  of  the  buildings.  There  waa  do 
crashing,  but  a  whirring  like  that  of  a'thousand  threshing-machines.  Everything  on 
the  south  side  was  thrown  toward  the  center.  Most  of  the  wood  was  deposited  along 
the  center.  The  storm  lay  in  the  northwest  a  long  time,  and  during  that  time  the 
wjnd  was  steady  from  the  southeast.  There  seemed  to  be  a  dark  cloud  to  the  south- 
w*e8t,  another  in  the  northwest,  and  a  clearer  space  between.  The  wind  blew  from  tbe 
northwest  as  the  storm  passed. 

E.  G.  Roe,  Union  Township,  Fulton  County,  section  30,  eighty  rods  north  of  Van 
Winkle's,  witness:  My  house  is  forty' rods  north  of  the  center  of  the  storm.  For  an 
hour  before  the  tornado  arrived  a  heavy  cloud  had  been  lying  in  the  northwest,  with 
lightning  playing  in  it.  Clouds  kept  rising  in  the  southwest  and  paBsing  over  to  the 
northwest.  From  the  clouds  three  points  came  down,  from  which  rain  appeared  to  be 
falling.  There  was  clear  sky  between  these  points.  The  ruins  of  my  barn  were  car- 
ried first  a  little  north,  then  forty  rods  west,  and  then  distributed  along  the  storm- 
path  for  half  a  mile  east.  They  could  easily  be  traced,  because  the  barn  was  painted 
red.  At  Joliet  C^eek,  on  this  farm,  the  storm  either  widened  or  a  branch  came  down 
the  creek.    The  storm  struck  us  a  little  before  6  p.  m. 

J.  B.  Hatch,  Union  Township,  section  29,  twenty  rods  to  the  south  of  the  storm - 
center,  witness :  The  storm  struck  us  a  little  before  6  p.  m.  As  the  cloud  and  darkness 
came  over,  everything  appeared  to  be  enveloped  in  a  white  mist.  There  were  no 
drops,  but  it  wet  everything.  The  carpets  in  the  house  had  to  be  taken  up  and  dried. 
The  paper  on  the  walls  was  covered  with  mud  and  tine-ground  leaves.  The  strongest 
wind  came  from  the  southwest.  Everything  was  collected  to  the  center  of  the  storm- 
path.  Did  not  feel  any  choking  sensation  when  surrounded  by  the  mist.  Did  not 
feel  cold.  Boy  felt  chilly.  It  htSi  been  a  very  warm  day.  Saw  lightning  right  in  the 
storm. 

An  unoccupied  honse  ten  ro<Js  south  of  the  storm-center  was  part-ed.  The  kitchen  was 
carried  to  the  north ;  the  main  body  to  the  south. 

Cornelius  Ackerman,  Union  Township,  a  half  mile  east  of  Hatch's  house  and  five 
rods  south  of  the  storm-center,  witness:  Saw  storm  gathering  in  the  northwest  and 
southwest  for  some  time.  Hail  nearly  the  size  of  hens'  eggs  fell  bpfore  the  storm.  A 
south  wind  took  the  roof  oft'  the  house.  A  northwest  wind  then  still  further  demol- 
ished it.  The  wind  took  me  oft'  my  feet.  My  hired  hand,  Cornelius  Rice,  was  thrown 
down  by  the  wind  and  then  pushed  along  the  ground  for  several  rods.  He  leaned  on 
his  elbow  as  he  went.  He  first  traveled  north,  and  then  in  a  curve  round  to  the  east, 
'  when  he  stopped  his  further  progress  by  clinging  to  the  branches  of  a  tree.  The 
ground  was  rather  dry  before  the  tornado.  It  was  quite  wet  after  it.  Several  hogs 
were  transfixed  with  timbers.  A  shingle  was  driven  into  the  sound  butt  of  a  white- 
oak  beam  measuring  4  by  4  inches.  Ihe  darkness  was  black.  The  direction  of  the 
storm-path  at  this  point  was  still  east-southeast. 

William  McBride,  Union  Township,  section  32,  witness :  Hail  and  heavy  rain  fell  be- 
fore the  tornado.  It  then  became  black  darkness.  Three-quarters  of  a  mile  south 
from  my  house  chimneys  were  blown  down. 

Mr.  McBride's  house  stands  apparently  near  the  center  of  the  storm,  which  here 
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IS  to  have  mitigated  its  fury  somewhat.  The  barn-roof  was  blown  to  the  north- 
heast.      The  barn  itself  was  moved  four  inches  to  the  south. 

Johnston,  Union  Township,  section  33  :  The  wind  commenced  to  blow  very  hard 
I  the  south.  Went  into  the  cellar.  Two  small  bi^ldin;:^  were  first  blown  to  the 
b.  The  kitchen  was  blown  southeast.  The  barn  and  other  buildings  went  south. 
main  building  was  pushed  a  few  feet  to  the  southwest.  It  grew  so  dark  that  one 
d.  not  see  ten  feet.  Some  hogs  and  pigs  were  carried  away,  I  do  not  know  where. 
le  of  the  former  weighed  two  hundred  and  fifty  pounds. 
T.  Johnston's  house  stood  exactly  in  the  center  of  the  whirlwind. 
homas  Poole's  house  stood  to  the  east  of  Johnston's.  It  was  demolished.  I  could 
see  him. 

ndre-w  Maholland,  Union  Township,  witness:  It  was  near  6  p.  m.  when  the  storm 
ick  US-  Felt  the  air  to  be  very  hot,  like  steam,  before  the  storm.  The  wind  at  first 
le  strong  from  the  east  and  was  accompanied  by  a  driving  wet.  The  roof  of  the 
ise  ^was  blown  to  the  southwest. 

It.  Maholland's  house  stands  fifty  rods  to  the  north  of  the  center. 
L  8.  Oorham,  Union  Township,  section  33,  forty  rods  south  from  Maholland's, «nd 
her  on  the  north  edge  of  the  center :  The  house  was  carried  entire  a  few  yards  to  the 
"thwest,  struck  the  ground,  toppled  over,  and  went  to  pieces.  The  kitchen  was 
>ved  a  few  yards  and  broke  up,  leaving  the  family  upon  the  floor.  Trees  were  blown 
wn  from  the  northeast. 

L).  H.  Gorbam,  Union  Township,  section  34,  witness :  The  tornado  arrived  at  my  house 
5.55  p.  ni.  Saw  the  storm  gather  in  the  west-northwest  one  and  a  half  hours  before 
came.  Saw  a  little  lightning  as  it  approached,  but  none  after  it  arrived.  Saw  two 
»uds,  one  in  the  southwest  and  one  in  the  northwest,  with  a  red  streak  like  sunset 
tween  them.  Afterward  saw  only  one  cloud,  rolling  forward  lik^  a  wheel.  Heard 
roaring  a  little  before  the  storm  arrived.  It  grew  so  dark  that  I  could  not  read — a 
BKsk  darkness.  First  there  came  a  blow  from  the  southeast.  After  that  there  came  a 
Igbt  lull,  and  hail  as  large  as  hens'  eggs  fell  straight.  Then  there  came  a  harder 
ow  from  the  northeast.  Then  for  three  minutes  there  fell  a  perfect  torrent  of  rain. 
jde  out  immediately,  and  the  water  on  the  road  reached  to  the  horse's  belly.  My 
itbuildings  were  damaged  by  the  northeast  wind.  Fences  were  thrown  down  a  mile 
ide. 

Mr.  Grorham's  house  stands  fifty  rods  north  of  the  center  of  the  storm. 
A.  H.  Miller,  Union  Township,  section  35 :  The  house  of  Mr.  Miller  stands  on  the 
ortb  edge  of  the  storm.    There  fell  a  tremendous  rain  as  the  storm  passed. 
At  D.  M.  Kline's  farm  fences  were  thrown  down  a  mile  wide.    They  were  thrown 
>ward  the  center  from  both  sides.    The  storm  at  this  point  had  greatly  diminished 
1  violence. 

O.  Chatterton,  Lee  Township,  section  1,  witness :  Heard  the  roaring  only  a  few  minutes 
•efore  the  storm  came.  The  wind  blew  first  from  the  southwest,  then  from  the  north- 
ast,  and  then  from  the  north.  Saw  no  lightning.  A  tremendous  rain  fell  about  eighty 
ods  south  from  the  house.  Thinks  that  this  heavy  rain  did  not  extend  far  south.  The 
Council  Corner  school-house  was  turned  round. 

John  Schneider,  Ellisville  Township,  had  some  fences  blown  down  on  the  northwest 
►ank  of  Spoon  River. 

H.  Caril,  village  of  Ellisville,  witness:  Avery  heavy  rain  fell  during  three-quarters 
►fan  hour.  For  six  miles  to  the  north  everything  was  flooded.  There  was  not  much 
ightning.    Heard  a  roaring,  but  not  very  loud. 

Isaac  Sechleider,  Deerfield  Township,  section  7,  across  Spotfn  River :  Mr.  Sechleider's 
louse  stood  near  the  summit  of  the  bluflfs  which  face  the  river.  It  measured  16  by 
^  by  12.  It  was  blown  southeast  three  rods,  and  deposited  on  its  roof.  The  five 
nmates  were  not  much  injured.  The  storm  smashed  the  timber  somewhat  on  the 
K>utheast  bank. 

About  a  mile  farther  on  It  became  impossible  to  track  the  storm.  Before  proceeding 
jO  where  it  next  struck,  it  may  be  advisable  to  insert  some  testimony  from  Prairie 
yity  and  the  neighborhood.  Prairie  City  is  about  one  and  a  half  miles  south  from 
ihe  storm-path. 

The  editor  of  the  Prairie  City  Herald  testified  that  he  thinks  the  storm  was  opposite 
» little  before  6  p.  m. 

C.  H.  Hemenover,  Prairie  City,  testified  that  oak-leaves  fell  during  the  stbrm,  and 
khat  the  wind  blew  very  strongly  from  the  south.  He  keeps  a  thermometer,  but  did 
lot  look  at  it  that  day.  *  Thinks  temperature  was  not  over  70°. 

L.  B.  Day,  Prairie  City,  witness:  Saw  a  cloud  in  the  north wesV>f  a  funnel-stape ; 
lieard  a  roaring  sound  for  perhaps  five  minutes.  The  wind  blew  strongly  from  the 
southeast  all  of  a  sudden,  accompanied  with  hail  about  the  size  of  pigeon-eggs.  There 
was  an  undercurrent  of  clouds  from  the  southeast  overhead.  Just  as  this  southeast 
wind  blew  it  grew  very  dark.  After  the  tornado  passed  the  wind  changed  to  the  north- 
west, and  a  smart  shower  fell.    Then  it  cleared  up,  and  the  sun  shone. 

J.  M.  Kershaw,  hotel-keeper,  Prairie  City,  witness :  It  grew  dark  about  6.05  p.  m. 
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8aw  clonds  from  soiitbeaet  sent  a-whirliog  as  they  struck  the  northwest  clouds ;  sai^ 
continual  lightning  as  the  storm  approached ;  heard  roaring  after  the  storm  passed. 

J.  H.  Day,  Lee  Township,  abont  one  mile  sonth  of  the  center  of  the  storm,  witness  : 
There  fell  a  very  heavy  rain,  w^th  norfch  wind,  so  heavy  as  to  flood  everything  ia  a 
minute.  It  filled  a  small  creek  so  that  I  could  not  get  home  that  night.  I  was  one- 
half  mile  farther  south  than  my  house.  The  windows  were  smashed  with  hail  on  tlie 
north  and  east. 

Wm.  Henry,  Lee  Township,  section  4,  witness:  Saw  a  heavy  cloud  in  the  northwest, 
and  a  less  heavy  one  in  the  southeast.  There  was  a  lighter  space  between,  but  coald 
not  see  the  sky  there.  The  wind  blew  first  from  the  east,  and  damaged  the  outhouses. 
Afterward  there  came  a  northwest  wind,  with  a  terrible  rain. 

Samuel  Taylor,  Lee  Township,  section  20,  four  miles  south  of  storm  :  It  rained  a  little 
from  southeast,  and  then  .the  wind  came  more  from  the  south. 

A.  T.  Irvine,  station-agent,  Prairie  City :  The  telegraph  was  not  disturbed  by  free 
electricity  during  the  passage  of  the  tornado.  It  only  ceased  to  work  between  this 
and  Avon  after  the  wires  were  broken  by  the  wind.  The  wind  blew  from  the  south- 
east *as  the  storm  approached.  It  rained  quite  a  while  from  the  southeast.  Then  it 
changed  to  the  southwest,  still  raining,  and  when  the  rain  somewhat  ceased,  it  came 
from  the  northeast. 

H.  M.  Torsemau,  Prairie  City,  witness :  Between  EUisville  and  throe  miles  north  of 
it,  there  fell  a  most  tremendous  rain.  Logs  and  rails  were  carried  into  the  roads  by 
the  water. 

Having  learned  that  the  tornado  had  made  another  descent  at  Utica,  near  the  Illinois 
River,  I  proceeded  thither. 

Jacob  McCan,  Utica,  Banner  Township,  Fulton  County,  witness :  Storm  came  about 
6.30  p.  m.;  saw  lightning  and  heard  thuudor  in  the  northwest,  where  a  heavy  cloud  had 
long  been  gathering ;  saw  two  under-clouds,  one  in  the  southwest  and  the  other  in  the 
northwest,  moving  toward  each  other.  They  were  wind-clouds.  Above  them  was  a 
dark-green  cloud.  The  two  clouds  were  whitish,  and  were  boiling  up.  The  sky  to  the 
east  was  clear  at  this  time,  the  storm  coming  up  as  an  isolated,  solid  mass  of  cloud. 
The  wind  commenced  to  blow  hard  from  the  southwest.  Then  there  came  a  brief  Inll^ 
then  a  second  blow  from  the  northwest.  With  the  northwest  wind  there  came  a  blue 
smoke.  It  came  in  through  the  broken  window.  It  came  right  in  the  fury  of  the  gale. 
It  was  all  dark  in  front  of  the  window  with  it.  This  northwest  wind  was  pretty  cool. 
It  hailed  a  little  before  the  storm,  and  it  rained  very  .hard  after  it. 

Nearly  all  the  houses  in  Utica  were  more  or  less  damaged,  and  several  were  blown 
down.  'I'he  village  stands  on  the  bottom-lauds  of  a  small  creek  running  into  Illinois 
River.  High  blulfs  rise  all  around.  The  tornado  was  here  traveling  southeast.  It 
came  down  abont  one-half  mile  to  the  northwest  of  Utica.  It  continued  to  overthrow 
trees  until  it  reached  Illinois  ftiver,  which  is  distant  from  Utica  about  one  mile.  It 
then  turned  abruptly  to  the  northeast,  traveling  up  the  stream,  which  it  then  followed 
for  about  fifteen  or  more  miles  in  a  straight  line,  but  much  farther  counting  the  bends 
in  the  river. 

Charles  Rice,  Fulton  County,  Banner  Township,  one  and  a  half  miles  from  Illinois 
River,  just  at  the  commencement  of  the  wooded  swamp  bordering  the  river,  witness  : 
The  wind  blew  down  two  trees  in  my  orchard.  It  was  a  north  wind.  The  storm-cen- 
ter was  at  least  one- half  mile  nearer  the  river.  There  were  a  few  hail  at  the  com- 
mencement, and  a  heavy  rain  afterward. 

M.  B.  Murray,  Peoria  County,  Timber  Township,  section  31,  and  one  mile  distant  from 
the  river :  The  storm  bleV  down  a  great  deal  of  timber  along  the  banks.  Some  trees 
were  also  blown  down  on  the  other  side  of  my  farm,  on  the  summit  of  the  bluff.  A 
heavy  rain  immediately  followed  the  wind. 

A.  King,  Peoria  County,  Timber  Township,  section  31,  witness :  My  house  is  one  and 
a  quarter  miles  from  the  river  to  the  northwest.    My  fences  were  blown  down. 

A.  Dempsey,  village  of  Kingston,  Peoria  County :  A  few  6himneys  were  blown  off  in 
the  village,  and  similar  damage  done.  Two  cows  were  killed  by  lightning.  Some 
timber  on  the  river  was  blown  down. 

Kingston  is  situated  on  the  bottom-lands  of  the  Hlinois  River,  and  close  to  it. 

Mapleton,  Peoria  County:  Here  there  fell  hail  as  large  as  hazel-nuts,  and  a  very 
heavj^  rain,  accompanied  by  thunder  and  lightning.  It  occurred  after  6  p.  m.  William 
Harrison  testified  that  he  saw  trees  in  considerable  numbers  which  had  been  blown 
down  in  the  storm  of  May  22. 

Pelf  in  :  The  ferryman  testified  that  there  was  a  Ijig  rain-storm  with  high  wind.  The 
smoke-stack  of  hisig)[)oat  was  somewhat  damaged  by  it.  Mr.  Tazewell  stated  that  the 
high  wind  came  first,  then  the  hail  and  rain. 

Fred.  Netz,  Washington,  Illinois,  witness :  It  blew  very  hard  abont  6.15  p.  m.  There 
wds  a  heavy  rain. 

Thomas  Handsacker,  editor  of  the  Washington  Herald,  Washington,  Illinois :  The 
storm  came  at  6.10  p.  m.,  or  veiy  nearly.  I  watched  the  clon(^  Did  not  see  any  funnel- 
appearance  nor  any  whirling.    There  was  a  very  heavy  rain,  accompanied  with  thun- 
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r  and  lightning.    The  wind  hlew  down  numbers  of  trees  in  different  directions,  but 
38tly  from  tlie  southwest.    Heard  that  at  Eureka  there  was  a  considerable  storm. 
I  accordingly  went  to  Eureka,  but  found  nothing  of  importance.    Before  closing  the 
iteinent  of  facts,  a  few  data  may  be  adduced,  showing  the  widely-extended  area  over 
tiich  the  storm,  or  portions  of  it,  manifested  itself: 

Special  dispatch  to  the  Chicago  Tribune. 

Ottawa,  Illinois,  iJf ay  23. 

The  tornado  which  passed  through  Central  Iowa  seemed  to  have  spent  its  force  here 
5t  evening.  An  enormous  (Juantity  of  rain  fell  in  an  incredibly  ^ort  time,  and  the 
wns  on  both  railroads  were  delayed  for  hours.  Bridges  were  swept  away  and  much 
kmage  done.  Ottawa  lay  directly  in  the  line  in  which  the  storm  was  traveling  when 
seased  to  follow  it. 

Special  telegram  to  the  Chicago  Times,' 

Springfield,  Iixinois,  May  23. 
A  very  heavy  storm  of  wind,  rain,  and  hail  passed  over  this  city  last  night. 

Special  telegram  io  the  Chicago  Ilm^s, 

Peoria,  May  24. 
The  severe  storm  of  Thursday  night  did  much  damage  in  Princeville,  this  county. 

narrow  strip  of  wind  passed  through  Southern  Village,  almost  literally  demolishing 
le  house  of  Oliver  Moody. 

The  following  is  an  extract  from  a  letter  by  B.  Whitaker,  chairman  of  the  meteoro- 
gical  committee,  who  resides  two  and  three-quarter  miles  east  of  Warsaw,  Illinois,  in 
>rre8pondence  with  the  Chief  Signal-Officer : 

"  On  Sunday,  May  22,  about  3  p.  m.,  or  perhaps  a  little  later,  while  planting  potatoes 
I  the  field,  a  roaring  noise  was  heard  a  little  west  of  north.  Being  familiar  with  the 
;)ise  of  railroads,  steamboats,  &c.,  was  at  a  loss  to  account  for  it.  We  stood  and 
steiied  five  minutes.  The  continued  roaring  noise  indicated  great  force.  A  perceptible 
idicatiou  of  its  moving  more  to  due  north  was  manifest.  After  resuming  our  work 
16  noise  was  heard  for  some  time-^ten  or  fifteen  minutes  or  more.  A  dark  cloud 
Dcupied  the  heavens  in  that  direction,  the  point  or  foremost  end  moving  to  the  north- 
ist.  The  motion  of  the  cloud  was  not  easily  indicated,  on  account  of  intervening  and 
djacent  clouds.  My  place  of  observation  is  two  and  a  half  miles  due  south  of  the 
gnal-station  Keokuk,  and  two  and  three-quarter  miles  due  east  of  Warsaw,  and  the 
istance  to  the  path  of  the  hurricane  at  least  sixty  miles.'' 

Mr.  Whitaker  adduces  a  number  of  names  of  respectable  parties  in  support  of  his  re- 
larkable  statement  as  being  co-witnesses. 

Such  is  a  statement  of  the  facts  connected  with  the  loWa  and  Illinois  tornado  of  May 
2, 1873,  so  far  as  1  have  been  able  to  collect  them.  I  spared  no  pains  in  order  to  render 
)  scientifically  complete,  sometimes  traveling  miles  under  a  fierce  sun,  and  with  a 
Bmperatnr^  among  the  nineties,  in  order  to  obtain  the  evidence  of  one  man.  The 
^formation  given  by  any  witness  by  no  means  represents  the  number  of  questions 
sked  him.  These  were  extensive  and  calculated  to  extract  all  the  knowledge  on  the 
abject  possessed  by  those  under  examination.  For  instance,  the  following  question 
ras  addressed  to  all  and  sundry :  Did  you  observe  any  pointed  objects,  such  as  light- 
ing-rods, posts,  &c.,  tipped  with  fiame,  during  the  progress  of  the  tornado?  But  being 
niformly  answered  in  the  negative,  has  not  been  formally  inserted  in  the  statement  of 
acts.  Also,  a  description  of  the  sound  was  exacted  from  all  witnesses,  but  only  a  few 
7pical  ones  have  been  inserted.  I  regret  this  at  present,  because  I  have  learned  from 
xperience  that  very  important  questions  may  attach  themselves  to  a  description  of 
he  sound.  While  interrogating  parties  the  utmost  vigilance  was  exercised  to  prevent 
hem  from  giving  conclusions  for  what  they  saw  and  heard.  This  was  a  very  trouble- 
ome  point,  and  caused  the  interrogator  to  appear  in  many  cases  in  the  highest  degree 
ade;  while  it  also  excluded  from  these  pages  the  names  of  persons  wno  observed 
ccurately,  but  who  are  nnable  to  distinguish  between  the  esse  and  the  ergo. 

No  opportunity  was  allowed  to  pass  of  obtaining  information.  Whether  at  home,  on 
he  road,  or  in  the  field,  all  met  were  questioned.  Of  course  by  far  the  majority  could 
ive  no  information  worth  taking. 

It  will  be  noticed  that  the  statement  of  facts  for  Iowa  is  much  more  exhaustive  and 
astructive  than  that  for  Illinois.    There  are  several  reasons  for  this : 

1.  Some  weeks  had  already  elapsed  since  the  tornado,  and  its  traces  were  becoming 
apidly  obliterated,  both  in  the  memories  of  the  witnesses  and  upon  the  surface  of  the 
arth.  • 

2.  It  was  later  in  the  day  when  it  occurred,  thus  hiding  the  light  of  the  sun  more  - 
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completely  by  the  tornado-clouds  as  they  approached,  and  rendering  it  more  difficult  t 
observe  accurately  their  forms  and  proportions. 

3.  The  storm  in  Illinois  seems  to  have  been  of  a  somewhat  different  character  froi 
that  in  Iowa,  by  its  form  renderinp^  observation  more  difficult. 

It  may  perhaps  not  be  deemed  irrelevant  to  mention  that  the  best  information  w^s 
uniformly  obtained  from  those  who  are  not  natives  of  the  localities  in  which  they  liv 
but  have  settled  there  from  other  States  or  other  countries.  The  reason  of  this  pia 
perhaps  be  that  Iowa  and  Illinois  are  but  recently  settled,  and  that  consequently  tl 
native-born  population  have  not  yet  had  time  to  arrive  at  years  of  discretion,  wheres 
the  original  settlers  are  in  the  prime  of  manhood  or  verging  toward  old  age. 

With  regard  to  the  angles  of  elevation  given,  it  must  bp  borne  in  mind  that  they  ai 
only  approximations.  Very  few  indeed  of  the  witnesses  have  accurate  conceptions  < 
angles.  I  generally  made  them  point  in  the  direction  in  which  an  object  was  seen,  an 
80  estimate  the  angle. 

CALCULATIONS    AND    CONCLUSIONS. 

The  idea  of  a  tornado  in  general. 

The  tornado  consists  essentially  of  a  rapidly-ascending  current  of  air.  This  involve 
two  other  functions :  first,  a  rushing  in  of  the  air  at  the  under  part  of  the  ascendin 
current  or  column ;  secondly,  an  outrushing  at  the  upper.  Upon  the  former  of  thee 
functions,  combined  with  modifying  circumstances,  depends  the  peculiar  character  an 
career  of  the  undercurrents  and  of  the  clouds  they,  bear  ^  upon  the  latter,  combine 
with  the  same  circumstances,  the  proportions  and  direction  of  motion  of  the  nppc 
currents  and  of  the  heavy  masses  of  clouds  they  bear.  There  appears  to  be  nothing  i 
the  nature  of  the  tornado  itself  which  can  determine  the  motion  of  either  the  upper  c 
under  current  more  toward  any  one  point  of  the  compass  than  toward  the  others.  Thi 
direction  of  motion  relative  to  the  ascending  column  depends  upon  the  (Iirection  an 
velocity  of  motion  of  the  latter,  and  of  the  atmospheric  strata  in  which  the  influx  an 
efflux  take  place,  modified,  to  some  extent,  by  the  differing  velocities  of  revolution  c 
the  surface  of  the  earth  at  difterent  parallels  of  latitude,  by  the  form  of  the  earth' 
surface,  and  by  the  variation  in  the  constitution  of  the  atmosphere.  If  the  tornad 
column,  and  the  atmospheric  strata  which  it  penetrates,  move  in  the  same  direction  an 
with  the  same  velocity,  the  influx  and  cffiux  will  take  place  in  nearly  equal  quantit 
on  all  sides  of  the  column.  If  they  move  with  different  velocities  the  directions  c 
exaggeration  and  diminution  of  the  influx  and  efflux  can  be  calculated  in  the  same  wa 
as  the  direction  of  a  wind-vane  on  a  ship's  mast,  giving  the  directions  and  velocities  ( 
the  motion  of  the  wind  and  of  the  ship. 

General  idea  of  the  tornado  of  May  22,  1873»  in  Iowa, 

A  huge,  dark  cloud  covered  an  area  at  least  thirty  miles  in  diameter.  Under  th 
southwest  edge  of  this  cloud  there  moved  a  perfectly  opaque  funnel-shaped  appeal 
ance,  reaching  from  the  ground  to  the  clouds.  Toward  its  base,  the  wind,  in  spiral 
rushed  violently  from  all  sides,  overthrowing,  when  in  immediate  proximity  to  c 
within  the  opaque  vortex,  whatever  opposed  its  progress.  Toward  its  summit,  whei 
it  disappeared  in  overhanging  horizontal  cloud,  long  streaks  of  clouds  rushed  i 
spirals  from  all  directions.  Viewed  from  a  distance  they  appeared  to  come  from  opp< 
site  directions,  and  move  swiftly  toward  each  other  at  right  angles  to  the  observer 
line  of  vision.  Between  the  surface-current  and  these  centripetal  clouds  the  ai 
doubtless  obeyed  the  same  forces,  and  rushed  in  spirals  with  ever-increasing  velocit 
toward  the  opaque  funnel. 

Under  the  remainder  of  the  lofty  cloud  which  defined  the  limits  within  which  th 
outspreading  of  the  ascending  air  was  taking  place,  and  which  lay  chiefly  to  th 
northeast  of  the  rising  column,  there  raged  a  tremendous  storm  of  hail  and  rail 
accompanied  by  incessant  and  brilliant  electrical  phenomena. 

More  particular  description, — Dimensions  of  the  meteor^  and  of  the  centrifugal  or  uppt 

current, 

Mr.  B.'Whitaker,  (p.  1081 )  when  sixty  miles  distant,  saw  the  summit  of  the  dark  clon 
in  the  direction  of  Washington,  Iowa.  Of  this  fact  there  can  be  little  doubt,  tb 
time  agreeing  precisely.  In  order  that  its  summit  might  barely  reach  the  level  of  th 
rational  horizon  the  cloud  would  require  to  have  an  elevation  of  •v/(4U00)*  -f  (60)''  =  0.4 
mile  nearly.  Mr.  Whitaker  simply  states  that  a  dark  cloud  occupied  the*  heavens  i 
that  direction.  This  supposes  that  it  reached  to  a  considerable  distance  above  th 
horizon.    If  we  suppose  it  only  reached  15^  above  it  an  ^ditional  elevation  of  ove 
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cteen  miles,  or  a  total  height  of  betweeu  sixteen  and  seventeen  miles,  would  be 
quired. 

Mr.  WUit^iker's  evidence  as  to  the  immense  height  of  the  cloud  receives  corrobora- 
m  from  the  evi<lence  of  a  great  many  of  the  witnesses,  who  state  that  they  saw  the 
ack  cloud  in  the  west  for  hours  before  the  tornado  came.  Since  the  storm  traveled 
irty  miles  per  hour,  if  the  cloud  was  seen  two  hours  in  advance  at  an  elevation  of 
°  above  the  rational  horizon,  and  it  would  scarcely  have  attracted  attention  when 
wer,  then  it  must  have  been  sixteen  miles  in  height. 

The  data  for  determining  the  horizontal  extent  of  the  cloud  are  not  very  precise, 
lere  is  a  general  concurrence  of  the  witnesses  that  it  reached  only  a  few  miles  to 
e  south  ot  the  tornado,  an4  that  very  little  rain  or  hail  fell  there.  G.  W.  Brock  way 
.  1072)  testitied  that  at  Talleyrand,  about  two  and  a  half  miles  southeast  from  the 
W5k  of  the  tornado,  there  fell  neither  hail  nor  rain,  and  that  the  cloud  did  not  reach 
e  zenith.  Isaac  Farley  (p.  1071)  testitied  that  at  Foote,  Iowa  County,  fifteen  miles 
)rth  of  Talleyrand,  there  was  but  little  rain  and  no  hail.  E.  R.  Eldridge*^  (p.  1071)  testi- 
id  that  at  Washington  the  cloud  reached  a  little  beyond  the  zenith.  At  Lone  Tree  and 
icholl's  Stations  I  found  by  personal  inquiry  that  there  was  a  very  heavy  thunder- 
orm.  These  stations  lie  eighteen  miles  north-northeast  of  Washington. '  It  is  evi- 
jnt,  moreover,  that  the  cloud  must  have  extended  considerably  beyond  the  area  over 
hich  it  rained.  It  is  probably,  therefore,  no  exaggeration  to  assign  thirty  miles  as 
le  diameter  of  the  cloud  from  south-southwest  to  north-northeast. 
Arthur  Howell. (p.  1071)  testified  that  at  Yalton,  five  miles  north  of  the  tornado,  three 
ill  a  heavy  rain  ol  about  an  hour's  duration.  The  storm  traveled  about  thirty  miles 
er  hour.  This  would  give  the  cloud  an  extent  in  the  direction  in  which  the  storm 
raveled  of  more  than  thirty  miles.  There  is  a  general  agretmient  among  the  wit- 
essea  that  a  little  hail  fell  some  few  minutes  before  the  aclvent  of  the  funnel,  and  a 
ittle  rain  immediately  after  its  passage.  The  whole  appears  to  have  occupied  at  least 
hirty  minutes  in  passing.  This  would  give  the  cloud  at  the  funnel  a  width  of  at 
east  hfteen  miles  in  the  line  of  its  progress.  Probably  it  was*  considerably  greater. 
Ve  may,  therefore,  safely  conclude  that  we  are  within  the  limits  when  we  assign  to 
he  centrifugal  cloud  an  average  horizontal  diameter  of  thirty  miles. 

I  have  no  data  for  determining  the  elevation  of  the  under  side  of  the  centrifugal 
iloud  beyond  what  is  involved  in  those  for  measuring  the  altitude  of  the  centripetal, 
rhere  must,  however,  have  intervened  a  very  considerable  space  between  the  two. 
For  if  there  was  nothing  intervening  there  could  be  nothing  to  prevent  the  under, 
ind  specifically  lighter,  air  from  takiug  the  shortest  way  up.  There  could  be  no  rea- 
Bon  why  it  shbuld  first  rush  to  a  center,  ascend  there,  and  then  rush  from  it. 

Dimensions  of  the  centripetal  current. 

The  data  for  determining  these  are  still  less  precise  than  the  preceding,  but  yet 
sufficiently  so  to  give  a  more  definite  idea  than  any  mere  description  in  general  terms. 

H.  C.  Vittitoe  (p.  1071,)  saw,  when  three  miles  to  the  northwest  of  the  tornado-path, 
white  underclouds  rushing  lo  a  center  a  little  south  of  the  zenith.  A.  Vandevere,  whose 
evidence  may  be  here  adduced,  although  it  refers  to  the  tornado  in  Illinois,  states :  I  have 
reliable  information  that  two  or  three  miles  to  the  north  the  clouds  were  seen  rushing 
south.  The  clouds  came  also  from  the  south.  Nearly  all  the  witnesses  who  watched  the 
approaching  storm  tell  of  clouds  seen  darting  toward  each  other  from  opposite  direc- 
tions. It  was  impossible,  however,.to  obtain  anything  like  accurate  measurements,  owing 
to  the  distances  being  unknown.  If  we  suppose  that  the  centripetal  clouds  had  a 
horizontal  diameter  of  four  miles,  we  may  obtain  a  determination  of  elevation  from 
the  data  given  by  E.  R.  Eldridge,  (p.  1071.) 

At  four  miles*  distance,  the  point  where  the  lower  clouds  seemed  to  join  the  higher 
appeared  to  him  to  have  35°  of  elevation.  Deducting  two  miles  from  the  distance  for 
the  assumed  diameter  of  the  centripetal  clouds,  we  have  an  elevation  of  1.4  miles. 

J.  W.  Plnmber  (p.  1062)  gives  the  angle  subtended  by  the  centripetal  clouds  when  sev- 
eral miles  distant,  at  about  45°,  and  the  angle  of  elevation  at  about  35°.  If  we  assume 
the  distance  to  have  been  five  miles,  we  should  have  over  4.6  miles  as  the  diameter  of 
the  centripetal  clouds,  and  3.5  as  the  altitude,  which  latter  figure  is,  perhaps,  though 
not  necessarily,  too  great. 

The  assumed  distance  of  five  miles  refers  to  the  base  of  a  perpendicnlar  from  the 
summit  of  the  cloud  to  the  gi*ound,  and  it  is  probably  not  too  great  since  it  corresponds 
to  only  ten  minutes'  motion  of  the  storm.  These  clouds  attracted  attention  by  the 
great  rapidity  of  their  motion  toward  a  common  point ;  but  their  velocity  gradually 
diminished  from  the  center  to  their  outer  limits.  They  undoubtedly  commenced  the 
journey  with  a  velocity  by  no  means  striking,  and  in  much  smaller  and  less  dense 
masses.  Hence  the  probability  is  that  they  extended  much  farther  than  thej'  were  ob- 
served with  sufficient  attention  to  leave  an  impression  upon  the  memory.  Moreover, 
the  current  in  which  they  originated  must  have  been  in  motion  toward  the  vortex  be- 
fore they  were  formed,  becanse  they  owed  their  existence  to  the  circumstances  con- 
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nected  with  that  motion.  It  is,  therefore,  probable  from  these  data  that  in  assign! dj; 
ten  miles  as  the  diameter  of  the  centripetal  current  at  the  altitude  of  these  clouds  vre 
do  not  overrate  it. 

There  is  good  reason  for  believing  that  the  diameter  of  the  centripetal  current  was 
not  less  at  a  considerable  elevation  than  at  the  earth's  surface,  because  of  the  many 
obstacles  there  opposed  to  its  progress.  Yet  R.  L.  Harper  testifies  that,  at  Baden, 
three  miles  north vrest  of  the  storm-center,  the  wind  changed  from  northeast  to  north- 
west as  the  storm  passed.  This  implies  that  it  blew  at  least  some  few  minutes  from  a 
northerly  direction,  and  also  with  force  sufficient  to  attract  attention.  Suppose  it 
blew  20  minutes  in  all  from  a  northerly  direction,  we  should  have,  since  the  storm  was 
traveling  thirty  miles  per  hour,  a  diameter  of  nearly  twelve  miles  for  the  surface  cen- 
tripetal current. 

It  is  here  necessary  to  the  force  of  the  reasoning  to  call  attention  to  the  fact  that  the 
wind,  on  the  2*M  of  May,  was,  in  accordance  with  the  barometric  gradient,  southerly. 

William  P.  Lisk  (p.  1048)  states  that  about  twenty  minutes  before  the  arrival  of  the 
tornado  the  wind  blew  from  the  north.  This  would  give  a  diameter  of  twenty  miles, 
that  is,  assuming  the  northwest  quadrant  to  be  as  extensive  as  the  northeast. 

M. Williams,  (p.  1048,)  a  very  careful  witness,  states  that  about  twenty-five  minutes 
after  the  passage  of  the  whirlwind,  the  wind  came  again  from  the  southwest.  This  also 
gives  a  diameter  of  twenty  miles.  The  witnesses  (see  Keota  evidence,  &c.)  generally 
testify  that  hail  fell  from  15  to  30  minutes  before  the  whirlwind,  and  rain  for  as  lon^  a 
period  after.  They  further,  almost  unanimously,  say  that  the  wind  was  easterly  with 
thehaii  and  westerly  with  the  rain.  If  we  assume  20  minutes  as  the  duration  of  each 
of  these  winds,  we  again  obtain  twenty  miles  as  the  diameter  of  the  inmshiug  winds  at 
the  earth's  surface. 

If  the  disturbing  influences  were  not  much  greater  at  the  earth's  surface  than  at  a 
higher  altitude,  the  dimensions  of  the  whirl  should,  within  the  limits  of  the  centripe- 
tal windy  owing  to  the  absence  of  friction,  vastly  increase  as  we  ascend.  Moreover, 
since  the  funnel  was  thrst  formed  at  a  considerable  elevation,  and  since  it  touched  the 
ground  with  a  narrow  point,  and  merely  incidentally,  as  it  were,  since  it  for  loug  dis- 
tances ceased  to  strike  the  earth,  and  yet  proceeded  with  undiminished  energy  ;  since, 
in  short,  both  the  originating  and  sustaining  sources  of  its  power  seem  to  have  mainly 
existed  high  ill  the  atmosphere,  we  have  the  strongest  reasons  for  concluding  that  the 
horizontal  dimensions  of  the  centripetal  current  were  very  much  greater  at  its  more 
elevated  portions  than  at  itfi  base.  It  would  therefore  appear  to  be  not  unlikely  that 
the  diameter  of  the  centripetal  current  was  not  greatly  exceeded  by  that  of  the  cen- 
trifugal. 

Since  writing  the  above  I  have  received  a  communication  from  Frank  McClintock, 
correspondent  of  the  Smithsonian  Institution,  West  Union,  Iowa.  He  states  that  there 
was  a  thunder-storm  in  the  morning  and  another  in  the  afternoon  ;  that  the  wind 
chadged  from  the  south  to  the  west  rapidly  at  3.45  p.  m.,  and  that  it  worked  back  to 
the  south  before  9  p.  m.  This  change  of  the  wind  agrees  with  the  time  at  which  the 
tornado  passed  Washington,  Iowa,  allowance  being  made  for  the  interval  which  must 
elapse  before  the  atmospheric  disturbance  could  travel  over  the  one  hundred  and 
twenty  intervening  miles.  This  change  of  the  wind  may,  however,  have  been  due  to 
the  thunder-storm  mentioned.  We  are  not,  therefore,  entitled  from  this  solitary  in- 
stance to  conclude  that  the  tornado  had  a  radius  of  one  hundred  and  twenty  miles, 
although  it  renders  it  somewhat  probable  that  it  did. 

The  following  is  also  a  late  communication.  Capt.  J.  W.  Stewart,  of  the  steamboat 
Victory,  states :  v  • 

The  tornado  occurred  opposite  Buffalo,  Iowa.  The  time  was  approximately  about  4 
p.  m.  The  sky-light,  pilot-house,  and  chimneys  were  blown  overboard.  The  wind 
came  in  three  heavy  gusts,  accompanied  by  very  heavy  rain,  in  fact,  almost  a  water- 
spout, and  the  darkness  was  intense.  The  duration  was  not  more  than  five  or  seven 
minutes. 

The  dimensions  of  the  funnel. 

The  height  and  size  of  the  opaque  funnel  varied,  as  seen  by  the  eye  of  an  observer. 
At  times  It  barely  touched  the  ground  with  a  nai'iow  point,  at  others  it  stood  on  a 
broader  base,  while  for  long  distances  it  ceased  to  tonch  the  ground  altogether.  The 
clouds  into  which  its  summit  disappeared,  appear  not  always  to  have  preserved  the 
same  elevation.  These  changes,  however  great  they  may  have  seemed  to  the  eye-wit- 
nesses, are  yet  in  themselves  insignificant  when  we  realize  that  this  funnel-shaped 
phenomenon  was  the  base  of  an  ever-widening  column  ten  to  fifteen  miles  high. 

The  data  for  calculating  the  dimensions  of  the  visible  portion  of  the  funnel  are  more 
numerous  than  precisely  accurate.  In  criticising  them,  it  is  to  be  remembered  that  the 
apparent  height  depended  not  merely  upon  the  distance,  but  also  upon  the  fact  that 
on  account  of  the  inclination  of  its  sides  a  greater  portion  of  the  funnel  was  seen  by 
observers  at  the  distance  of  a  mile  or  tiwo  tlmu  by  those  nearer. 
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To  Mr.  R.  L.  Jay,  the  funnel  when  three  miles  distant  appeared  to  be  ahoat  one-fourth 
mile  high. 

M.  Williams  (p.  1048)  states  that  when  the  funnel  struck  the  ground  the  fences  for  60 
yards  were  carried  away.  It  does  not  appear  probable,  however,  that  the  base  of  the 
fuDDel  was  60  yards  wide  at  this  point.  But  suppose  we  assume  that  it  was,  and  also 
assume  that  the  width  of  the  summit  was  five  times  that  of  the  base,  which  his  de- 
scription warrants.  When  at  the  distance  of  300  yards  the  angle  of  elevation  was  sup- 
posed to  be  about  75^.  From  these  data  the  distance  of  the  witness  from  the  base  of  a 
perpendicular  from  the  edg^of  the  summit  would  be  180  yards.  This  gives  an  elevation 
of  ^2  yards. 

Sam  Brunt  testifies  (p.  1049)  that  the  breadth  of  the  funnel,  when  op  his  farm,  ap- 
peared to  be  about  100  feet. 

Wm  Davis  (p.  1050)  places  the  angle  of  elevation  at  15°  when  half  a  mile  distant. 
This  gives  an  elevation  of  235  yards. 

Fred.  Tollman  (p.  10.50)  at  70  yards  distance  estimated  the  angle  of  elevation  of  the 
summit  of  i\^e  lower  funnel  at  60°.    This  gives  an  elevation  of  121  yards. 

Matthias  Gengler(p.  1052)  from  an  elevation  of  200  feet  and  a  distance  of  one  mile 
estimated  the  angle  at  55°.    This  gives  an  elevation  of  2,580  yards. 

Matthias  Hotel  (p.  1053)  viewing  it  from  the  same  distance  and  direction,  but  from  a 
lower  level,  gave  the  angle  at  from  55°  to  60°.  This  may  be  regarded  as  identical  with 
the  last- 
Eli  Walker  (p.  1053)  gave  30°  at  the  distance  of  one  and  a  half  miles.  Hence  we  have 
an  elevation  of  1,524  yards. 

E.  Stout  (p.  1053)  one  and  a  half  miles,  15°,  and  elevation  of  707  yards.  This  refers 
only  to  the  lower  funnel. 

Rev.  J.  P.  Coflfman  (p.  1060)  one  mile,  25°,  and  elevation  821  yards. 

F.  Brown  (p.  1061)  one  and  a  half  miles,  15°,  and  elevation  707  yards.  Mr.  Brown 
estimated  the  breadth  of  the  top  at  five  times  that  of  the  base. 

J.  W.  Plumber,  (p.  10<52,)  three-fourths  mile,  25°,  and  elevation  615  yards. 

John  Maughlin,  (p.  1062,)  200  yards,  15°,  and  elevation  54  yards. 
.  R.  M.  Stevenson,  (p.  106;^,)  700  yards,  3.'>°,  and  elevation  490  yards. 

The  smallest  of  the  results  is  .'S3  yards,  and  it  may  bo  safely  discounted,  because,  at 
the  distance  of  200  yards,  the  darkness  was  great  and  the  wind  very  strong.  The  time 
for  observation  also  in  such  a  position,  with  the  storm  directly  approaching,  was  brief. 
The  most  reliable  results  are  those  obtained  from  observations  taken  on  the  south  side 
of  the  storm-path,  and  at  a  distance  of  at  least  a  mile  from  it*.  There  the  base-line 
could  be  accurately  determined,  and  ample  opportunity  was  had  for  calm  observation. 
I  therefore  value  the  dataou  the  subject  of  elevation  affoi*ded  by  Matthias  Gengler  and 
Matthias  Hotel  above  all  others.  Their  elevated  positions  gave  them  a  splendid  oppor- 
tunity of  watching  the  magnificent  spectacle.  The  tornado  was  moving  steadily 
along  North  Skunk  River,  without  jumping  up  and  down  and  skipping  from  si'le  to 
side.  Eli  Walker  and  E.  Stout,  while  occupying  a  position  otherwise  good,  could  not 
so  well  determine  the  distance  of  the  meteor,  because  it  was  approaching  them.  Be- 
sides, the  figures  of  E.  Stout  refer  only  to  the  lower  funnel.  These  four  witnesses 
watched  the  meteor  at  the  same  time.  I  therefore  conclude  that  the  tornado  column 
was,  from  a  favorable  position,  visible  at  some  parts  of  its  course  to  a  height  of  between 
one  and  two  miles. 

In  this  connection  it  should  be  remembered  that  the  data  furnished  by  E.  R.  Eld- 
ridge  (p.  1071)  gave  an  elevation  of  one  and  a  fourth  miles  to  the  cloud  which  he  saw 
bending  forward,  but  did  not  recognize  as  funnel-shaped. 

Wherever  there  was  evidence  of  the  funnel  having  touched  the  ground  there  was,  to 
a  greater  or  less  breadth,  what  I  have  designated  as  the  vortex  of  extreme  violence, 
varying  from  100  yards  in  breadth  to  nothing.  Without  having  positive  evidence,  and 
notwithstanding  that  there  was  everywhere  a  gradual  diminution  of 'violence  from  the 
center  to  the  circumference  except  in  the  remarkable  phenomenon  of  streaks  or  arms, 
and  no  abrupt  transitions,  I  could  not  help  concluding  that  the  path  of  greatest  vio- 
lence was  identical,  or  nearly  so,  with  the  diameter  of  the  base  of  the  funnel  when  it 
touched  the  ground.\  This  would  give  it  an  average  diameter  of  about  30  yards.  The 
witnesses  are  generally  agreed  that  the  summit  was  several  times  wider  than  the  base. 
The  exceptional -case  in  which  two  funnels  are  superimposed  will  hereafter  be  treated. 
If  we  assume  that  the  visible  top  was  five  times  the  diameter  of  the  base,  we  have,  say 
for  the  altitude  of  one  mile,  a  diameter  of  only  150  yards.  I  think,  however,  that,  owing 
to  its  great  elevation  and  the  optical  delusion  connected  therewith,  and  the  general 
belief  of  the  spectators,  the  funnel  was,  at  the  very  utmost,  only  a  few  hundred  feet 
high ;  the  diameter  of  the  summit  was  very  much  greater. 

The  changes  seen  in  the  funnel. 

Some  observers  saw  only  one  funnel ;  others  saw  two  funnels  superimposed,  with 
the  narrow  ends  together,  and  the  smaller  one  beneath ;  while  a  good  many  saw  two 
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and  even  three  funnels,  side  by  side.  The  evidence  on  all  these  points  is  beyond 
question.  At  first  I  was  inclined  to  believe  that  two  or  more  funnels  had  actually 
touched  the  ground  and  traveled  side  by  side.  The  sketch  of  the  storm  by  R,  F. 
Cambell  seemed  to  favor  this  explanation.  It  shows  a  protuberance  on  each  side  of  the 
funnel,  which  looks  like  an  inceptive  funnel.  The  fact  that  a  second  funnel  should  travel 
along  on  the  southeast  side  of  the  main  one  without  disturbing  the  symmetry  of  the 
action  of  the  latter,  as  exhibited  by  the  ruins,  did  not  appear  altogether  incredible,  for  it 
is  abundantly  evident  from  the  statement  of  facts  that  the  damage  was  done  by  a  wind 
blowing  in  the  path  of  the  txjrnado  when  the  black  fumv^l  hovered  above  or  slightly 
touched  the  ground.  Thus  an  incipient  funnel,  moving  along  the  southeast  side  of  the 
main  funnel,  and  occasionally  making  a  dip,  would  produce  no  appreciable  discord  in 
the  disposition  of  the  ruins.  An  insuperable  objectitm  to  this  theory  was  found  in  the 
unanimous  testimony  of  the  eye-witnesses  that  the  funnels  approached  each  other  and 
combined  to  foim  one.  Another  objection  was  found  in  the  laok  of  unity  thus  intro- 
duced into  the  conception  of  the  magnificent  whole.  Finding  this  explanation  unten- 
able, I  endeavored  to  think  the  possibility  of  smaller  auxiliary  funnels,  each  of  them 
a  perfect  whirl,  moving  in  spirals  nearly  or  altogether  ideuUcal  with  tnoae  pursued 
by  the  confluent  winds.  This  I  found  tn  be  more  difficult  than  the  first.  The  chief 
objection  was  the  total  lack  of  a  conceivable  cause  of  the  existence  of  these  sn\aller 
whirls.  The  second  was  the  peculiar  circumstance  that  while  one  observer  saw  two 
funnels,  another  in  the  same  position  saw  only  one,  or  saw  two  superimposed  with  the 
smaller  ends  together.  No  possible  arrangement  of  two  independent  funnels  with  the 
smaller  ends  down  could  produce  the  optical  illusion  of  two  funnels  superimposed, 
with  the  smaller  ends  together.  I  found  what  I  believe  to  be  the  key  to  the  difliiculty 
while  considering  Mr.  Marbourg's  delineation  of  the  two  funnels  joining  in  one  funnel, 
(p.  1065. )•  The  other  observers  who  saw  two  or  more  fuunels  evidently  had  the  whole  of 
their  attention  confined  to  these,  and  did  not  observe  what  was  above  them.  He  saw 
the  two  tomhiue  at  what  he  estimated  an  altitude  of  fifty  feet  and  form  one.  Another 
witness,  at  the  same  place  and  time,  saw  only  one  funnel.  At  Lancaster,  some  saw 
only  one,  others  saw  two  superimposed,  and  othei-s  saw  two  side  by  side,  and  all  at  the 
same  time.  There  was,  therefore,  an  unavoidable  necessity  for  some  explanation 
which  could  reconcile  these  antagonistic  appearances. 

Explanation. 

There  is  excellent  evidence  to  show  that  the  funnel  moved  at  it«  base  with  a  sort  of 
pendulum  motion  ;  that  it  seemed  to  stand  still  for  a  moment  and  then  to  bound  sud- 
denly forward.  The  evidence  on  this  [)oint  is  so  general  that  we  need  not  recapitulate 
it.  I3ut  we  have  no  reason  for  supposing  that  this  oscillating  motion  extended  to  any 
considerable  distance  above  the  ground,  for  it  is  only  in  the  want  of  homogeneity  of 
the  atmosphere  and  the  resistance  opposed  to  the  free  course  of  the  winds  by  the 
earth's  surface,  that  we  can  find  a  cause  for  this  pendulum  motion.  Let  us  suppose 
that  the  funnel  is  over  a  well-watered  and  well-wooded  ravine,  with  its  path  at  right 
angles  to  it.  It  is  evident  that  the  air  at  some  distance  above  the  ground  will  offer 
much  less  resistance  to  the  forces  drawing  it  into  new  paths  than  that  on  the  surface, 
where  the  friction  is  so  important  an  element.  In  the  forward  march  of  the  tornado 
the  base  would  thus  be  somewhat  left  behind.  The  warm,  moist  air  of  the  ravine 
would  increase  this  tendency,  on  account  of  its  specific  levity.  The  funnel  would  be- 
come bent  thus: 

But  the  inrushing  winds  follow  the  path  of  least  resistance  toward  the  area 
>  of  greatest  rarefraction.  The  bending,  therefore,  cannot  proceed  far,  before 
the  southwest  winds,  whose  direction  of  motion  is  carrying  them  away  from 
the  base  of  the  inclined  funnel,  will  find  less  resistance  and  a  shorter  path 
toward  the  greatest  rarefaction,  by  striking  up  into  the  nearest  point  in  the 
side  of  the  funnel. 

A  streak  of  rarefaction  great  enough  to  produce  condensation  is  thus  generated, 
This  arm  of  the  funnel,  aSordiug  the  shortest  way  for  the  winds,  will  increase  with 
rapidity.  The  other  will  decrease,  becoming  mainly  confined  to  the  northwest  winds. 
Meanwhile  the  intervening  air  will  become  rarefied  and  set  in  motion ;  the  two  arme 
will  suddenly  unite,  and  the  funnel  present  again  its  original  proportions.  The8€ 
transformations  must  take  place  within  a  brief  space  of  time,  for  the  tornado  is  travel- 
ing at  the  rate  of  half  3  mile  per  minute.  When  we  consider,  in  addition,  flie  dark- 
ness, we  will  be  at  no  loss  to  cobceive  why  these  two  branches  should  present  th€ 
appearance  of  one  funnel  with  its  smaller  end  down,  and  why,  to  a  less  favorably 
situated  or  more  superficial  observer,  the  whole  nhould  appear  as  one. 

One  difficulty  yet"  remains  to  be  obviated.  Since  .the  arm  moves  forward  in  a  spiral 
to  the  center,  and  the  velocity  of  the  inrushing  winds  at  the  funnel  far  exceeds  one 
hundred  miles  per  hour,  how  is  it  possible  for  the  observer,  in  the  darkness,  to  notice 
the  appearances  distinctly?    Mr.  Marbourg  gives  the  distance  between  the  two  arms 
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at  200  feet.  This  space  would  be  traversed  in  one  second  by  winds  of  so  great 
velocity,  and  the  condensed  vapor  would  till  the  whole  space  before  it  had  time  to  dis- 
appear. The  very  velocity  itself  would  render  distinct  vision  difficult.  We  must 
not,  in  short,  confound  the  path  of  the  winds  with  the  winds  themselves.  Wliile  the 
winds  were  rushing  up  in  a  slanting  and  curving  direction  along  these  arms,  the  arms 
themselves  might  be  moving  forw&rd  with  a  much  less  rapid  motion.  If  it  were  pos- 
sible to  determine  the  inclination  of  these  arms  to  the  perpendicular  it  would  aid  in 
calculating  the  force  of  the  wind.  Mr.  Marbourg  stated  that  the  distance  between 
the  bases  of  the  two  arms  was  200  feet,  and  the  height,  when  they  joined  together,  50 
feet.  Ho  gave  SO  to  100  feet,  however,  as  the  height,  to  the  editor  of  the  Washington 
County  Press.  His  own  delineation  favors  the  belief  that  the  height  was  greater  than 
50  feet.  He  could  easily  judge  of  ^he  distance  between  the  arms,  but  was  very  liable 
to  bo  mistaken  in  estimating  the  height.  The  error,  therefore,  will  probably  not  be 
great  if  we  assume  that  the  funnels  joined  together  at  the  height  of  100  feet.  This 
would  give  these  arm«j  an  inclination  of  45°. 

JTie  direction  t»,  and  the  vehcitij  with  tchich  the  tornado  traveled.  - 

From  its  starting-point  on  South  Skunk  River  until  it  reached  North  Skunk  River,  a 
distance  of  ten  miles,  the  tornado  traveled  in  an  east-northeast  direction.  It  then 
turned  a  little  south  of  east  and  followed  the  course  of  that  river  for  two  miles.  It 
then  went  east-northeast  until  it  came  to  Rock  Creek',  when  it  turned  a  little  west  of 
north  and  followed  the  course  of  the  creek  for  a  short  distance.  It  then  traveled 
northeast  unt  il  it  ceased  to  touch  the  ground  three  miles  from  Keota.  Alter  lifting 
itself  from  the  ground  it  traveled  about  east-northeast,  striking  again  at  Westchester, 
Washington  County.  From  this  point  until  it  reached  Enoch  Wright's,  a  distance  of 
over  nine  miles,  its  course  was  nearly  straight,  varying  between  northeast  and  east- 
northeast.  Its  course  then  became  very  crooked,  bending  in  curves  from  northeast  to 
southeast,  and  vice  versa;  but  on  the  wjiole  traveling  east  until  it  came  within  a  mile 
of  the  confines  of  Washington  County,  when  it  made  a  decided  turn  to  the  southeast. 
Here  its  path  lay  down  the  declivity  toward  the  well-wooded  ravine  of  Goose  Creek. 
When  within  half  a  mile  of  the  creek  its  traces  became  so  feeble  that  it  was  impossible 
to  track  it  farther.  It  was  at  this  point,  within  one  and  a  half  miles  of  Iowa  River, 
the  course  of  which  is  here  nearly  parallel  with  that  of  the  tornado.  The  crookedness 
of  its  path  reached  its  maximum  within  the  last  half  mile  of  its  career,  before  ceasing 
to  touch  the  ground,  as  a  black  funnel  at  A.  Davidson's  farm.  Highland  Township. 
Within  this  half  mile  it  bent  first  a  little  to  the  southeast,  then  to  the  northeast,  then 
to  the  southeast,  and  again  back  to  the  northeast,  when  it  disappeared. 

After  leaving  Crooked  Creek,  at  the  commencement  of  its  career  in  Washington 
County,  and  until  it  reached  to  near  Goose  Creek,  the  tornado  traversed  an  elevated, 
well  cultivated  region,  almost  totally  devoid  of  trees  and  water- courses.  Thqre  was 
apparently  nothing  in  the  configuration  of  the  ground  over  which  it  passed  which 
could  account  for  its  changes  of  direction.  These  changes,  moreover,  were  not  gen-  • 
erally  abrupt,  the  tornado  t^weeping  in  graceful  curves  from  one  direction  to  another. 
It  is  to  be  noted,  however,  that  the  curving  of  its  path  commenced  after  it  came  within 
the  influence  of  the  moister,  warmer  air  of  the  Iowa  River,  and  that  the  general  devi- 
ation of  its  course  from  the  northeast  direction,  which  it  had  on  the  whole  hitherto 
followed,  led  it  down  the  valley  of  the  Iowa  River. 

In  order  to  determine  the  velocity  with  which  the  meteor  traveled,  it  was  necessary 
to  obtain  the  precise  time  of  its  arrival  at  different  points.  The  difficulty  of  obtaining 
precise  time  in  an  agricultural  district  is  always  considerable.  In  addition,  no  one 
thought  of  looking  at  his  clock  or  watcli ;  hence,  although  every  witness  was  ques- 
tioned on  this  point,  there  were  but  few  who  could  even  approximate  to  the  time. 
The  majority  thought  that  they  had  a  remarkably  definite  idea  when  they  could  tell 
between  what  hours  it  occurred.  Reliable  time,  it  is  believed,  was  obtained  at  least  at 
two  places  in  Iowa,  at  Wolfden  school-house,  Lancaster  Township,  Keokuk  County, 
and  at  A.  McKee's  house,  section  23,  Cedar  Township,  Washington  County.  The  times 
obtained  at  these  places  were  corroborated  by  the  testimony  of  those  likely  to  be  best 
informed.  The  tornado  struck  the  school  at  2.15  p.  m. ;  it  arrived  in  section  23,  Cedar 
Township,  at  3.10  p.  m.  The  distance  between  these  places  in  a  straight  line  is  twenty- 
seven  miles.  This  gives  a  velocity  of  29.4  miles  per  hour.  The  crookedness  of  its 
course,  though  not  great,  would  bring  its  velocity  along  its  path  to  thirty  miles  per 
hour  at  least. 

The  direction  of  the  centripetal  tcinds. 

The  wind  blew  in  spirals  toward  the  center  of  the  vortex,  the  direction  of  revolution 
being  conttary  to  the  hands  of  a  watch  throughout  the  whole  course  of  the  storm. 
The  evidence  in  support  of  this,  as  given  in  the  statement  of  facts,  is  overwhelming, 
and  recai»itulation  unnecessary.    The  mere  fact  that  all  who  had  an  opportunity  of 
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seeing  the  funnel  saw  that  it  was  circular  is  snfficient  to  prove  that  it  was  a  whirl- 
wind, for  on  no  other  hypothesis  could  the  circular  form  be  accounted  for.  Then  the 
witnesses,  almost  without  exception,  saw  this  funnel  whirling  contrary  to  the  hands 
of  a  watch.  Then  the  illustration  of  the  position  of  the  ruins  of  the  houses  and  of  the 
fallen  trees,  &c.,  proves  beyond  a  doubt  that  a  merely  centripetal  wind  c^uld  not  have 
done  these  things.  Again,  that  the  wind  was  not  blowing  in  circles  round  the 
center  is  suflSciently  demonstrated  by  the  fact  that  everything,  except  within  the  moat 
violent  vortex,  was  thrown  toward  the  center.  The  ruins  invariably  lay  most  thickly 
there.  The  only  form  of  motion  capable  of  producing  these  effects  is  a  mean  between 
the  circular  and  the  direct  centripetal,  to  wit,  the  spiral.  The  illustrations  give  co- 
pious ocular  demonstration  that  such  was  the  case.  The  niins  of  houses,  whenever 
they  could  be  distinctly  traced,  proceeded  in  a  curve  toward  the  center,  which  appar- 
ently was  always  reached  before  the  completion  of  an  entire  revolution.  This  does  not 
imply  that  the  centripetal  winds  never  performed  a  complete  revolution  before  reach- 
ing the  center,  but  only  that  from  within  about  100  yards  of  the  center  this  did  not 
take  place.  Ruins  carried  from  that  distance  seemed  generally  to  reach  the  center  in 
about  two-thirds  of  a  revolution.  This  led  me  to  Assume  that  at  about  100  yards  from 
the  center  the  wind  generally  made  an  angle  of  about  25^  with  the  tangent.  This 
gives  a  centripetal  component  compared  with  the  circular  as  .42262  is  to  .90631. 

Besides  its  horizontal  motion,  the  wind  had  necessarily  an  ascending  motion,  which 
reached  its  maximum  at  the  center  and  its  minimum  at  the  circumference.  The  neces- 
sity for  this  lies  in  the  i)roof  of  the  centripetal  motion  of  the  wind ;  otherwise  the 
centripetal  motion  of  the  wind  would  require  to  double  itself  at  half  the  radius  from 
any  point  toward  the  center.  This  would  soon  give  it  a  motion  infinitely  great, 
which  is  absurd.  There  would  also  be  no  means  of  escape  for  it  at  the  center.  We 
have,  besides,  ocular  demonstration.  To  a  great  many  excellent  witnesses  the  funnel 
presented  the  appearance  of  a  screw  with  it«  thread  running  upwards.  In  addition, 
all  objects  within  the  sphere  of  the  tornado  seem  to  have  been  partly  lifted,  partly 
pushed  forward.  We  have  seen  that  at  A.  Gibson's  house  the  arms  made  an  angle  with 
the  perpendicular  of  probably  about  45^.  Since  these  arms,  as  there  is  every  reason  to 
believe,  were  inclined  in  the  normal  direction  of  the  winds,  which  is  that  of  least  re- 
sistance, we  are  justified  in  assuming  that  in  the  black  funnel  itself  the  inclination  of 
the  winds  to  the  horizon  was  at  least  as  great,  and  probably  greater. 

The  velocity  of  the  wind. 

This  is  a  very  difficult  topic.  The  task  would  have  been  much  easier  if  we  had  been 
dealing  with  a  horizontal  wind  merely.  If  even  the  perpendicular  and  horizontal 
components  were  invariable,  the  hope  of  a  tolerably  accurate  solution  of  the  problem 
would  be  much  greater ;  but  while  the  former  decreases  from  the  center  to  the  circum- 
ference, the  latter  increases.  Neither  is  it  possible  to  do  more  than  approximate  to  the 
relative  strength  of  these  components  at  any  point.  In  order  that  no  chance  of  a  solu- 
tion might  be  lost,  I  collected  the  following  heterogeneous  data : 

1.  A  school-house,  weighing  30,000  pounds,  was  pushed  25  feet  from  its  foundations. 
The  surface  exposed  to  the  wind  =  360  square  feet  -|-  £he  roof,  which -had  a  slant  of 
45°,  (p.  1049.) 

2.  A  beam,  14  feet  by  2  by  4  inches,  weighing  25  pounds,  was  carried  35  yards,  and 
driven  into  black  mold  3  feet  9  inches,  at  an  angle  of  35°,  (p.  1050.) 

3.  An  iron  sausage-machine,  6  by  8  inches  greatest  exposure  of  surface,  and  weighing 
15  pounds,  was  carried  away,  (p.  1054.) 

4.  An  oak  tree,  3  inches  in  diameter,  was  perforated  by  a  board  6  by  1  inches  and 
(probably)  8  feet  iu  length,  (p.  1057.) 

5.  A  hog,  weighing  400 .  pounds,  was  carried  a  mile  and  a  quarter.  A  cow  and  horse 
were  carried  400  yards,  (p.  1058.) 

6.  A  horse-power  machine,  weighing  2,400  pounds,  and  exposing  a  surface  of  2  square 
feet,  was  pushed  forward  6  yards,  (p.  1058.) 

7.  A  post,  8  feet  long  and  4  inches  in  diameter,  and  which  had  been  driven  3i  feet 
into  the  soil,  was  pulled  out  by  the  wind  ,  (p.  1059.) 

8.  An  elm  fence-board,  8  feet  by  6  by  1  inches,  was  driven  into  the  soil  4  feet,  at  an 
angle  of  45°,  (p.  1060.) 

9.  A  door,  exposing  a  surface  of  18  square  feet,  was  held  by  four  men  against  the 
wind,  (p.  1063.) 

10.  A  house,  exposing  280  square  feet  to  the  wind,  having  a  floor  of  480  square  feet, 
and  weighing  20  tons,  was  pushed  6  feet  from  its  foundations.  It  was  then  lifted  over 
the  tops  of  trees  20  feet  high,  (p.  1063.) 

11.  A  heifer  weighing  700  pounds  was  carried  away,  (p.  1063.) 

12.  A  bouse  presenting  to  the  wind  a  surface  of  176  square  feet  without  the  roof,  and 
weighing  10  tons,  was  carried  24  yards  while  falling  3  feet,  (p.  1064.)  The  wind  struck 
it  nearly  on  the  end. 

13.  An  oak  sill,  16  feet  by  B^  inches,  and  weighing  300  pounds,  was  driven  4  feet  into 
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Lck  loam  at  an  angle  of  45°.    It  was  carried  25  yards  northeast  with  the  house,  and 
yards  east  after  parting  from  the  house,  (p.  1064.) 

.4.  A  granary,  exposing  128  square  feet  of  surface,  and  weighing  60,000  pounds,  was 
3hed  14  feet,  (p.  1064.) 

.5.  A  plank  16  feet  by  1  foot  by  2  inches,  was  driven  4  feet  into  the  soil  at  an 
?le  of  450,  (p.  1064.) 

6.  A  corn-sheller,  weighing  640  pounds,  was  carried  400  yards,  (p.  1064.) 
.7.  An  oak  board,  4^  feet,  4  by  1  inches,  was  driven  through  an  oak  post  4  inches  in 
tmeter,  (p.  1066.)  / 

18.  A  house,  exposing  a  surface  of  392  square  feet,  -f-  the  slanting  roof,  and  weigh- 
{  20  tons,  was  carriea  forward  18  feet  while  falling  2  feet,  (p.  1066.) 
L9.  A  honse,  exposing  533  square  feet,  and  weighing  about  25  tons,  was  pushed  from 
foundations,  (p.  1068.) 

JO.  A  beam  14  feet  by  6  by  2^  inches  was  driven  3  feet  into  the  soil  in  a  slanting  di- 
Jtion.     Its  weight  was  50  pounds,  (p.  1066.) 

Jl.  A  stove,  exposing  a  surface  of  3  feet  by  21  inches,  was  pushed  12  feet,  (p.  1068.) 
22.  A  granary,  exposing  a  surface  of  256  square  feet  to  the  wind,  and  weighing 
,000  xiounds,  was  carried  21  yards  while  falling  6  feet,  (p.  1068.) 
13,  A  bell,  exposing  a  surface  of  1  square  foot,  weighing  115  pounds,  and  suspended 
feet  high,  was  carried  60  feet,  (p.  1068.)  , 

24.  A  hog  weighing  200  pounds  was  carried  500  yards,  (p.  1068.) 

25.  A  green  log  of  water-elm,  8  feet  long  by  7  feet  in  circumference,  and  weighing 
)00  pounds,  was  carried  50  yards,  (p.  1069.) 

26.  A  horse,  weighing  1,080  pounds,  was  carried  45  yards,  (p.  1069.) 

It  will  he  better  to  treat  all  similar  examples  together,  and  first  let  us  examine  the 
ta  concerning  the  houses. 

If  we  estimate  the  static  friction  of  a  frame  house  upon  a  stone  foundation  or  upon 
sts  firmly  fixed  into  the  ground,  and  to  which  it  is  nailed,  at  one-half  the  weight  of 
e  house,  it  does  not  seem  likely  that  we  shall  err  by  excess.  Upon  this  basis  it  is 
sy  to  calculate  the  minimum  velocity  of  a  horizontal  wind  necessary  to  push  it  from 
J  foundations.  The  difficulty  is  that  we  are  dealing  with  a  wind  having  a  perpen- 
cular  component  to  its  velocity.  If  the  wall  of  the  house  was  perfectly  smooth,  and 
ace  the  air  is  nearly  perfectly  ^astic,  the  only  force  exerted  upon  it  by  a  wind  blow- 
g  at  any  angle  to  its  surface  would  be  perpendicular  to  that  surface.  Moreover, 
hatever  force  the  perpendicular  component  may  exercise  upon  the  wall,  owing  to  its 
ughness,  must  have  upon  the  house  the  effect  of  an  overturning  rather  than  a  lift- 
ig  power.  But,  since  friction  is  independent  of  extent  of  surface,  this  overturning 
>wer  would  not  assist  in  overcoming  friction.  The  fact,  also,  that  the  houses,  while 
3ing  carried  bodily  through  the  air,  were  not  made  to  spin  round  on  an  axis  bv  this 
irpendicular  component,  there  being  then  no  resistance,  beyond  inertion,  to  motion  in 
circle,  would  seem  to  prove  that  its  effect  was  not  great.  It  would,  therefore,  appear 
lat  an  approximation  may  be  made  to  the  velocity  of  the  horizontal  wind  by  simply 
ilcniating  upon  the  given  assumption  of  the  relation  of  weight  to  friction  the  min-  • 
nuni  force  required  to  push  these  houses  from  their  foundations.  The  following  are  the 
isnlts  for  the  ^iven  cases : 

1.  Pressure  per  square  foot  41.7  pounds.    Velocity  of  wind  91.3  miles  per  hour. 

10.  Pressure  71.4  pounds.    Velocity  119.5  miles. 

12.  Pressure  56.8  pounds.    Velocity  106.6  miles. 

14.  Pressure  234.3  pounds.    Velocity  216.5  miles. 

18.  Pressure  51  pounds.    Velocity  100.9  miles. 

19.  Pressure  46.9  pounds.    Velocity  96.8  miles. 
22.  Pressure  107.4  pounds.    Velocity  146.6  miles. 

The  roofs  in  these  calculations  have  been  neglected  when  the  wind  struck  the  side 
f  the  house,  because  if  the  wind  was  ascending  at  an  angle  of  45*^  it  would  not 
trike  the  roof  at  all,  and  even  a  much  less  angle  of  inclination  would  produce  a  com- 
aratively  small  effect;  for  if  the  wind  were  blowing  horizontally  70  per  cent,  of  its 
otal  force  would  be  exerted  perpendicularly  to  the  roof.  This  70  per  cent,  would  be 
Bsolved  into  two  components  of  70  per  cent,  each,  or  of  49  per  cent,  of  the  force  of  the 
dud,  one  of  which  would  add  to  the  weight  of  the  house  and  consequently  increase 
he  friction  by  one-half  its  amount,  while  the  other  would  aid  in  overcoming  the 
fiction.  Thus,  even  in  the  case  of  a  horizontal  wind  exertqd  upon  a  roof  slopiujg  at 
5^,  only  24|  per  cent,  of  its  total  amount  is  effective  to  aid  in  overcoming  firiction ; 
hat  is,  neglecting  the  friction  of  the  wind  against  the  roof. 

Only  one  of  these  buildings  was  not,  in  addition  to  being  pushed  from  its  foundation, 
arried  away,  viz,  case  14.  It,  however,  was  pushed  through  a  dense  mass  or  tough 
ubbish,  and  its  sides  were  bent  from  the  perpendicular.  Owing  to  its  small  surface 
nd  great  weight  the  force  of  the  wind  exceeded  the  minimum  required  to  push  the 
»uilding  from  its  foundations  less  in  this  case  than  in  any  of  the  others.  Hence  we 
lave  the  great  velocity  of  216.4  miles  per  hour,  or  of  317.4  feet  per  second,  in  a  horizon- 
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tal  direction.    It  is  also  probable  that  in  this  case  the  kinetic  friction  was  greater  than 
the  static,  and  that  it  increased  every  moment  until  the  building  came  to  a  stand. 

In  the  case  of  the  other  houses  the,  maximum  velocity  of  the  wind  was  by  no  means 
necessary  to  push  them  from  their  foundations.  They  were  in  addition  shot  forward 
as  if  from  a  cannon,  without  touching  the  ground  while  almost  grazing  it,  and  at  the 
same  time  maintaining  their  normal  position.  We  have  the  testimony  of  one  eye-witness 
that  the  house  went  like  the  railroad ;  of  another  that  it  went  like  lightning.  Since 
the  house  in  the  former  case  only  traveled  40  yards,  (p.  1063,)  and  in  the  latter  only  24 
yards,  the  above  expressions  would  appear  to  justify  the  assumption  that  the  accel- 
eration of  the  houses  could  not  have  been  less  than  that  produced  by  gravity,  or  32 
feet  per  second.  This  would  require  a  force  double  of  that  necessary  to  overcome 
friction  on  the  assumed  basis.  This  gives  in  case  12  a  pressure  of  113.6  pounds,  or  a 
velocity  of  150.7  miles  per  hour. 

There  is  yet  another  way  of  calculating  the  velocity  of  the  wind  from  these  houses. 
We  have  seen  that  in  several  cases  they  went  forward  in  a  well-nigh  normal  position , 
close  to  the  ground,  and  falling  as  they  went. 

The  perpendicular  component  of  the  wind's  force  exerted  upon  the  side  of  the  build- 
ing shoulcl,  we  have  seen,  if  effective,  tend  to  make  the  building  revolve,  and  so  throw 
it  out  of  its  normal  position.  Since  this  did  not  take  place  we  assume  that  the  force 
was  not  effective.  If,  therefore,  we  find  by  comparison  of  the  force  required  to  impart 
motion  to  a  body  sufficient  to  enable  it  to  travel  over  the  horizontal  distances  given,  while 
the  force  of  gravity  is  drawing  it  through  the  perpendicular  spaces  given,  that  it  is 
unreasonably  great,  we  shall  have  good  grounds  for  concluding  that  there  was  somehow 
a  lifting  power  exerted  other  than  that  due  to  the  perpendicular  component  of  the 
force  of  the  wind. 

Let  us  examine  case  12.  The  house  falls  3  feet  while  traveling  24  yards.  In  the 
time  during  which  it  traveled,  therefore,  the  motion  of  the  house  due  to  the  force  of  the 
wind  was  24  yards  or  72  feet,  while  that  due  to  the  force  of  gravity  amounted  only  to 
3  feet ;  that  is,  the  acceleration  caused  by  the  wind  was  24  times  greater  than  that 
caused  by  gravity.  Now  the  force  is  as  the  square  of  the  acceleration.  Hence,  if  no 
lifting  power  had  been  exerted,  the  force  of  the  wind  must  have  been  576  times  that  of 
gravity.  This  gives  a  total  pressure  upon  the  side  of  the  house  of  5,760  tons,  or  32.7  tons  to 
the  square  foot,  which  is  absurd,  for  the  force  generated*by  a  difference  of  pressure  cannot 
exceed  that  generated  by  a  difference  of  a  whole  atmosphere^  and  that  amounts  only 
to  about  3,350  pounds  per  square  foot.  We  are,  therefore,  irresistibly  drawn  to  the 
conclusion  that  the  houses,  while  being  driven  forward,  were  partially  supported  by 
the  wind.  We  may  learn  how  this  was  accomplished  by  studying  case  10.  The  house 
was  first  pushed  from  its  foundation  for  6  feet,  then  turned  upon  its  edge,  and  after- 
ward lifted  over  the  tops  of  trees  20  feet  high.  Probably  the  trees  were  so  bent 
as  to  allow  the  house  to  ascend  at  an  angle  of  45°,  thus  reducing  the  height  to  be  as- 
cended to  about  16  feet.  The  problem  is  how  to  apply  a  wind  in  order  to  generate  the 
force  required.  We  have  the  evidence  of  L.  W.  Low,  (p.  1050,)  that  as  soon  as  his  house 
turned  up  on  its  edge,  the  flooring  flew  to  the  roof.  This  is  probably  the  usual  pro- 
cedure in  similar  cases,  and  its  cause  is  this  :  as  soon  as  the  edge  of  the  house  is  lifted 
the  wind  rushes  in,  and  finding  its  further  progress  barred,  becomes  instantly  com- 
pressed by  the  wind  in  rear.  It  thus  exerts  over  the  whole  interior  of  the  house  a 
pressure  nearly  equal  to  that  exerted  upon  one  side  of  it  by  the  wind.  If  the  house 
is  a  weak  one  the  immediate  result  is  that  it  is  burst  asunder.  If  it  is  a  strong  one, 
as  it  evidently  was  in  this  case,  the  compressed  air,  acting  on  the  one  side  on  the 
ground,  and  on  the  other  side  on  the  inside  of  the  house  will,  if  the  compression  is 
sufficiently  great,  lift  the  house.  The  area  of  the  floor  of  the  nouse  in  question  was 
480  square  feet,  and  its  weight  was  twenty  tons.  The  pressure  per  square  foot  exerted 
perpendicularly  to  the  area  of  the  floor,  required,  in  order  to  lift  the  house,  was  there- 
fore 83.3  pounds.  But  the  force  actually  exerted  did  not  alone  suffice  to  lift  the  build- 
ing. It  must  have  raised  it  in  a  very  brief  period  to  a  height  of  16  feet ;  for  the  ac- 
tion of  the  wind  urging  it  forward  was  yet  in  -full  operation.  If  we  suppose  that  it 
occupied  one  second  in  ascending  these  16  feet,  the  lifting  power  exerted  must  have 
been  double  that  of  gravitation,  or  166.7  pounds  per  sauare  foot.  Moreover,  bv  the 
hypothesis,  the  force  in  these  calculations  has  to  be  applied  nerpendicularly  to  the  base. 
But  actually  it  was  not,  the  house  being  tilted  up  on  its  edge.  Some  of  the  power  of 
the  wind  would  also  be  lost  by  escaping  through  openings.  Further,  as  soon  as  the 
house  was  lifted  from  the  ground  the  resistance  to  the  wind,  and  therefore  its  com- 
pression in  the  interior  of  the  house,  would  be  in  a  great  measure  removed.  A  press- 
ure of  200  pounds  per  square  foot  would  appear,  therefore,  inadequate  to  accomplish 
the  work ;  that  is,  a  pressure  of  the  wind,  oi^a  velocity  of  two  hundred  miles  per  hoar. 

It  is  readily  perceived  that  a  body  which  is  being  accelerated  by  the  wind  will,  if  it 
partially  presents  its  under  surface  to  it.  have  the  action  of  gravity  upon  it  counter- 
acted according  to  the  extent  of  the  suriaoe  exposed,  &o.  Such,  I  conceive,  was  the 
manner  in  which  the  bouses,  while  traveling  forward,  were  in  the  main  partly  relieved 
of  the  effects  of  gravity. 
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The  extreme  diflBcnlty  of  obtaining  even  an  approximation  to  the  velocity  of  the 
ind  is  very  appreciable  in  these  calculations.  In  my  opinion  the  best  case  is  that  of 
[f  becanse  of  its  remaining  firmly  on  the  ground.  The  total  weight  of  itself  and  con- 
ints  wan  also  easily  obtained.  I  therefore  conclude  that  since  the  wind  in  this  case 
id  a  velocity  exceeding  two  hundred  and  sixteen  miles  per  hour,  that  it  had  a  ve- 
city  eqnally  great  over  a  large  portion  of  its  path,  and  at  particular  points  some- 
mes  greater. 

A  horse  or  a  cow  of  1,000  pounds  weight  does  not  probably  expose  a  greater  surface 
►  the  wind  than  12  square  leet.  Many  cows  and  some  horses  of  this  weight  were  car- 
ed long  distances.  The  lifting  force  of  the  wind,  therefore,  must  in  these  cases  have 
cceeded  1,000-1-12  =  83.3  pounds  per  square  foot,  and  its  velocity  129.8  miles  per 
DVLT  perpendicularly. 

21.  A  stove  weighing  450  pounds  and  exposing  7^  square  feet  of  surface  was  pushed 
I  feet.  Estimating  static  friction  at  oue-half  the  weight  the  pressure  must  have  been 
).7  pounds  per  square  foot,  and  the  velocity  78.3  miles  horizontally. 
25.  A  log  of  water-elm,  exposing  a  surface  of  17.8  square  fyet  and  weighing  2,000 
oundS;  was  carried  50  yards.  It  waa  probably  barely  lifted  from  the  ground,  if  it 
as  carried,  because  it  did  not  strike  deeply  into  the  soil  when  it  stopped.  Its  path 
}uld  not  be  traced  by  marks  left  on  the  ground.  The  lifting  power  of  the  wind,  in 
rder  JQst  to  balance  gravity,  must  have  been  112.3  pounds  per  square  foot,  represent- 
le  a  perpendicular  velocity  of  149.8  miles.  It  may  be  asked  how  a  perpendicular 
rmd  was  possible  close  to  the  ground.  The  answer  in  regard  to  the  log  is  that  the 
orizontal  wind  would  become  compressed  between  the  bulge  of  the  tree  and  the 
round.  In  that  case,  however,  the  surface  exposed  is  not  so  large.  The  whole  bears 
mple  evidence  of  a  teA^but  incalculable  wind. 

3.  An  iron  sausage-machrae,  exposing  a  surface  of  48  square  inches,  and  weighing  15 
ounds,  was  carried  away.  The  lifting  power  must  have  exceeded  45  pounds  per 
^uare  foot,  which  corresponds  to  a  perpendicular  component  of  94.8  miles. 
6.  A  horse-power  machine,  exposing  a  surface  of  2  square  feet,  and  weighing  2,400 
ounds,  was  pushed  along  the  ground  for  6  yards.  The  machine  lay  close  upon  the> 
round,  allowing  very  little  scope  for  lifting  power.  The  static  friction  could  not 
ave  been  less  than  one-fourth  the  weight.  Allowing  one-fourth  the  weight  of  the- 
lachine  for  the  lifting  component  of  the  wind,  which  is  undoubtedly  an  exaggeration, 
here  still  remains  a  pressure  of  225  pounds  per  square  foot,  horizontally,  or  a  velocity 
f  two  hundred  and  twelve  miles  per  hour. 

2.  A  beam,  exposinc  a  surface  of  7  square  feet,  and  weighing  25  pounds,  was  driven 
Dto  the  ground  3  feet  9  inches,  at  an  angle  of  35^.  The  area  of  the  end  of  the  beam  was  ■ 
'  square  inches.  A  columbiad  10-inch  shell,  when  tilled,  weighs  about  100  pounds.  At 
he  distance  of  100  yards  such  a  shell  penetrated  compact  earth  33  inches.  Its  velocity 
it  the  time  of  impact  would  be  about  1,200  feet  per  second.  The  earth  into  which  the 
)eam  was  driven  was  black  mold,  which  had  never,  beyond  the  depth  of  a  few  inches, 
>een  disturbed  by  the  plow.  It  was  wet  at  the  time.  If  we  estimate  its  resistance  at 
lalf  that  of  compact  earth  it  is  not  likely  we  shall  overrate  it.  The  columbiad  shell 
m  these  premises  would  have  penetrated  the  mold  66  inches.  The  area  of  a  great 
lircle  of  the  ball  is  78.54  inches.  The  weight,  therefore,  for  the  square  inch  of  resist- 
ng  surface  amounts  to  100  —  78.54  =  1.27  pounds.  The  weight  of  the  beam  per  square 
nch  of  its  end  is  25  -!-  8=3.1  pounds.    We  have,  therefore,  the  following  equation  i 

1.27  X  45  X  (1200)^ 

3.1X66  ^^ 

t^hen  X  is  the  velocity  of  the  beam  in  feet  per  second,  =  634  feet.  This  gives  the  beam 
I  velocity  of  432.3  miles  per  hour,  which  is  evidently  erroneous,  for  it  was  accelerated 
x>  this  enormous  velocity  within  a  space  of  35  yards.  Gravity  acting  through  this 
iistance  could  only  have  produced  a  velocity  of  82  f^t.  Since  the  force  is  as  the  square 
»f  the  velocity,  the  following  equation  givhB  the  force  of  the  wind  upon  the  beam : 
775^'  X  25 

,Ly^^ —  ^^  force  =  2,233  pounds  pressure.    Since  the  surface  upon  which  this  force 

was  exerted  did  not  exceed  0.7  square  foot,  the  above  pressure  has  to  be  increased  by 
one-fonrth  its  amount  in  order  to  obtain  the  pressure  per  square  foot.  The  result  is 
therefore  evidently  very  erroneous. 

Calculations  from  sunilar  data  give  like  stupendous  results.  Perhaps,  however, 
the  apparently  prodigious  velocities  imparted  to  these  flying  timbers  may  point  to  the 
fact  that  at  some  elevation  above  the  ^und  the  velocity  of  the  wind  was  vastly 
greater  than  at  the  surface.  It  may  be  also  that  the  timbers  were  carried  to  a  great 
elevation,  and  thus  owed  a  large  part  of  their  rapidity  of  motion  to  gravity.  There 
is  also  much  uncertainty  concerning  the  resistance  of  soils.  I  shall,  therefore,  leave 
the  remaining  data  uncalculated,  as  involving  too  many  unknown  quantities. 
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The  amount  of  the  precipitation. 

It  was  impossible  to  obtain  more  than  generalities  on  thishead.  There  were  no  rain- 
gauge  measurements  so  far  as  I  could  learn.  At  Davenport,  however,  a  few  miles  from 
where  damage  was  done  on  the  Mississippi,  there  fell,  on  May  22, 1.35  inches,  as  shown, 
by  the  signal-service  reports.  From  the  description  of  the  rain  to  the  north  of  the  fan  - 
nel,  in  Washington  County,  a  greater  quantity  than  this  must  have  fallen  at  many  places. 
It  is  not,  therefore,  likely  that  we  shall  overestimate  the  amount  when  we  assume  that 
two  inches  of  rain  fell  over  an  area  ten  miles  in  width.    Since  the  tornado  traveled 

.,  .  ,        .,  ,  ^,  .      .  .     ,  „  '      ^      c  2X(10X^)X30976<)OX9X144  _ 

thirty  miles  per  hour,  this  gives  a  ram-tall  per  minute  of  — ^^ i.h< = 

23,232,000  cubic  feet.  ^'^ 

Tornado  dynamics. 

A  cubic  foot  of  water  weighs  1,000  ounces.    The  weight  of  water  which  fell  per 
23232000  X 1000 
minute  was,  therefore,  — ""Tc ^^  1,452,000,000  pounds.    It  is  not,  probably,  aii 

exaggeration  to  assume  that  this  mass  of  water  fell  on  an  average  6  miles  or  more. 
This  gives  a  horse-power  of  ^^5200000^ x  ( 6 x 5289)  ^  1^393^920,000  generated  by  the 
falling  water.  •^*'^"^" 

From  the  calculations  of  the  velocity  of  the  wind,  it  is  not  probable  that,  when  we 
assume,  at  the  distance  of  100  yards  from  the  center,  an  average  velocity  of  120  milea 
per  hour,  we  overrate  it.  The  angle  (p.  108H)  which  the  wind  made  with  the  tans^ent 
was  probably  about  25^.  The  wind,  therefore,  on  these  bases,  enters  a  cylinder  of  100 
yards  radius  at  the  rate  of  50  miles  per  hour  or  4,400  feet  per  minute. 

From  the  calculations  of  the  height  of  the  centripetal  current,  we  have  seen  that  it 
probably  extended  over  two  miles.  Let  us  assume  that  its  height  was  two  miles.  Let 
us  assume  also  that  the  velocity  with  which  the  wind  entered  the  cylinder  was  equally- 
great  throughout  its  length.  We  have  then  the  following  data  for  calculating  the 
quantity  of  air  which  enters  this  cylinder  of  100  yards  radius,  or  628.318  yards  circum- 
ference per  minute.  It  amounts  to  (628.318x3)  x  4,400  X  (2x1,760x3)  cubic  feet= 
87,582,502,656,000  cubic  feet.  Since  this  volume  is  calculated  from  the  mechanical 
effects  or  force  of  the  wind,  and  since  the  relation  between  the  force  and  the  velocity  of 
the  wind  is  calculated  for  the  average  pressure,  it  matters  not  in  calculating  the  maea 
of  the  ubove  volume  of  air  what  the  barometric  pressure  was  at  the  distance  of  100 
yards  from  the  center.  1 'he  difference  of  pressure  due  to  elevation  must,  however,  be 
calculated.  Since  the  average  pressure  at  sea-level  is  about  thirty  inches,  at  an  eleva- 
tion of  one  mile  about  24.60  inches,  and  an  elevation  of  two  miles  about  20.20 
inches,  and  taking  into  account  the  correction  due  to  the  elevation  of  the  country 
over  which  the  t<]j'nado  passed,  24  inches  would  be  about  the  mean  pressure 
up  to  two  miles  of  elevation.  The  density  of  the  air  varies  with  the  temperature. 
From  the  data  given  on  page  10t>3,  the  temperature  around  the  tornado  must 
have  been,  at  a  fair  exposure,  about  76°,  but  was  in  deep- wooded  ravines  no 
doubt  much  greater.  Since  the  temperature  diminishes  1°  for  every  300  or  400  feet  of 
elevation,  we  may  assume  the  average  temperature  to  have  been  within  the  limits  of 
the  centripetal  current  about  60^.  The  relative  humidity  (p.  1072)  was  about  65  per 
cent. 

The  weight  of  a  cubic  foot  of  air,  at  a  pressure  of  24  inches,  a  len)perature  of  60°, 
and  a  relative  humidity  of  65  per  cent.,  is  426  grs.,'or  thereabout.  The  total  weight  of  air, 
therefore,  entering  the  column  per  minute  amounts  to  87582502656000x426  ^  5^330^. 

020,875,922  pounds.  This  weight  of  air  moves  by  hypothesis  at  the  rate  of  one  hundred 
and  twenty  miles  per  hour,  or  of  170  feet  per  second.  This  velocity  is  acquired  from  the 
acceleration  due  to  gravity  in  falling  through  a  space  of  481  feet  The  power,  there- 
fore, generated  by  this  mass  of  air  moving  with  the  given  velocity  amounts   to 

^^^Q^^^X^S^  =  77,689,092,161,166  horse-power. 

The  latent  heat  of  evaporation  amounts  to  about  1,000^.  Cousoquently  the  con- 
densation of  1,452,000,000  pounds  of  vapor  is  accompanied  by  the  evolution  of 
1,452,000,000  X  1,000  calorics  or  pound-degrees  of  heat.  The  specific  thermal  capacity 
of  air,  as  compared  with  water,  is  as  .237  to  1.  The  number  of  degrees,  therefore, 
which  this  amount  of  heat  would  raise  1  pound  of  air,  is  1,452,000,000,000 x  Wi^  = 
6,126,582,278,481  degrees.  But  the  pressure  remaining  the  same,  air  expands  -^  part 
of  its  volume  for  everv  accretion  of  1  degree  of  temperature.  This  amount  of  heat 
would,  therefore,  expand  1  pound  of  air,  6,120,582,278,481  -i-  491  =  12,477,764,315  times. 
A  cubic  foot  of  air  at  30  iuches  pressure,  60^  temperature,  and  having  a  relative  hu- 
midity of  65  per  cent.,  weighs  538.6  grains.  A  pound  of  such  air,  therefore,  occupies 
7,000  -f-  538.6=:  12.99  cubic  feet  =  or  very  nearly  13  cubic  feet.  A  pound  of  air,  thereK)re, 
in  doubling  its  volume  must,  the  prCsSsu re  remaining  15  pounds  per  square  inch,  raise  a 
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weight  of  13  X  144  X  15  =  28,080  ponnds  throxigh  1  foot.  The  total  amount  of  wcJrk, 
therefore,  performed  by  one  pound  of  air,  while  expanding  under  a  pressure  of  15 
pounds  per  square  inch  to  12,477,764,315  times  its  original  bulk,  is  12,477,764,315 X 
28,080  foot-pounds.      This    amount    of  work    accomplished    per   minute    demands 

124Z77M315X2808(>_  j0,C17,443,069.8  horse-power. 

We  thus  see  that  the  power  generated  by  the  condensation  of  the  amount  of  vapor 
estimated  as  having  been  precipitated  is  much  less  than  that  calculated  to  have  been 
produced  by  the  velocity  of  the  centripetal  winds.  Theoretically  this  power  should 
be  diminished  by  the  amount  of  expansion  counteracted  by  the  removal  of  so  large  a 
mass  of  vapor.  Practically,  however,  it  seems  probable  that  this  removal  of  vapor, 
while  increasing  the  specific  gravity  of  the  air,  yet  when  taking  place  with  great 
rapidity  serves  rather  to  increase  the  rarefaction. 

The  horse-power  required  to  raise  5,330,020,875,922  ponnds  to  a  height  of  five  miles 

per  minute  amounts  to  ^^''^^^9g><''>X  1760x3  ^  4^264,01^,700,737.6  horse-power. 

ooOOO 
These  figures  convey  a  better  idea  of  the  tremendous  power  of  the  tornado  than  any 
mere  verbal  description  could  do.  They  also  show  that  the  power  evolved  by  the 
condensation  of  vapor,  while  enormous,  is  by  no  means  sufficient  to  supply  the  whole 
energy  developed  by  the  tornado.  We  must  therefore  look  for  another  source  of 
power.  This  is  no  doubt  to  be  found  in  the  destruction  of  the  atmospheric  equilibrium 
by  an  abnormally-warm  southerly  current  flowing  nnder  a  much  colder  and  conse- 
quently specifically  heavier  stratum  of  air.  This  brings  us  to  the  consideration  of  the 
general  atmospheric  conditions  under  which  the  tornado  originated. 

General  atmospheric  conditions,  * 

An  area  of  low  barometer  existed  in  the  Mississippi  and  Missouri  Valleys  on  the  20th, 
2l8t,  and  22d  of  May,  which  moved  very  slowly  northward.  This  induced  a  southerly 
current,  abnormally  warm  for  the  season,  over  a  large  portion  of  the  interior  of  the 
continent.  The  result  was  a  series  of  violent  local  storms,  or  spasmodic  atmospheric 
convulsions,  along  the  whole  southern  declivity  of  low  barometer.  These  storms  were 
generally  accompanied  by  hail,  and  always  by  lightning.  They  reached  a  climax  in 
the  tornado,  which  is  the  subject  of  this  paper,  and  in  that  which  simultaneously 
devastated  a  portion  of  Kansas.  The  circumstances  under  which  these  terrible  meteors 
arise  are,  therefore,  easy  of  comprehension.  They  are  the  same  as  those  which  produce 
the  beneficent  thunder-shower,  only  they  exist  in  greater  intensity.  The  warm 
southern  current,  drawn  toward  the  center  of  low  barometer,  passes  under  much  colder 
and  heavier  air.  So  long  as  the  greater  specific  gravity  of  a  given  volume  of  ^he  upper 
stratum  of  air,  which  is  due  to  a  lower  temperature,  is  balanced  in  the  lower  stratum 
by  the  greater  density,  consequent  upon  greater  pressure  of  the  same  volume  of  air, 
BO  long  may  the  atmosphere  remain  in  a  state  of  unstable  equilibrum.  Any  disturbing 
cause  may,  however,  destroy  this  state  of  unstable  equilibrum,  because  the  moment 
the  pressure  upon  the  underlying  warm  air  becomes  equal  to  that  upon  the  upper 
stratum,  it  becomes  the  less  dense,  and,  therefore,  specifically  lighter.  Consequently y 
as  soon  as  an  opening  is  broken  through  the  upper  strata,  the  state  of  unstable  equilib- 
rium is  immediately  destroyed,  and  a  powerful  ascending  current  formed.  It  is  mani- 
fest that  the  state  of  unstable  equilibrium  may  continue  until  the  density  arising  from 
the  lower  temperature  exceeds  that  arising  from  the  greater  pressure.  The  moment  this 
occurs,  the  unstable  equilibrium  is  destroyed.  The  nearer  the  atmosphere  approaches 
to  this  condition,  the  more  intense  will  be  the  consequent  convulsion.  It  seems  proba- 
ble that  in  the  case  of  tornadoes  this  total  destruction  of  equilibrium  is  a  frequent,  if 
not  a  constant,  accompaniment. 

Th  e  chcirica  1  phenomena. 

On  this  subject  there  is  a  general  harmony  among  the  witnesses.  In  the  lofty  cen- 
trifugal cloud  there  was  incessant  thunder  and  lightning;  but  very  little,  if  any  at  all, 
in  the  centripetal  cloud  and  the  funnel.  One  object,  a  tree,  was  struck  in  the  path  of 
the  storm  ;  but  the  discharge  took  place  a  half  hour  before  the  arrival  of  the  funnel. 
The  lightning-rod  said  to  have  been  melted  on  Widow  Dogget's  barn  might  have  been 
struck  long  before,  and  oijly  noticed  then  because  it  was  blown  down. 

There  was  no  evidence  of  eleotric41  action  upon  the  trees,  which  were  peeled  and 
shivered  by  the  storm,  although  there  was  that  broom  appearance  where  the  trees  were 
broken,  which  has  been  referred  to  the  action  of  electricity.  This,  however,  was 
clearly  due  to  the  straining  of  the  tree  before  it  broke. 

No  one  saw  any  objects  tipped  with  electrical  light  during  the  process  of  the  me- 
teor.   The  telegraph  was  not  interrupted  until  the  wind  blew  down  the  wires. 

The  electrical  phenomena  must,  therefore,  be  regarded  as  merely  secondary,  as  the 
result  of  the  very  rapid  condensation  of  the  vapor  of  water  due  to  atmospheric  disturb- 
ances arising  from  other  causes. 
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Explosion  from  rarefaction. 

It  is  the  generally  accepted  opiaion  that  iu  tornadoes  houses  are  frequently  burjit 
asunder  when  the  center  of  the  whirlwind  conies  over  them.  This  is  supposed  to  he 
accomplished  by  the  ^reat  rarefaction,  which  is  said  to  exist  in  the  center,  suddenly 
relieving  the  air  within  the  houses  of  a  large  portion  of  atmospheric  pressure.  The  air 
thas  reheved  of  pressure  immediately  expands  and  blows  the  house  asunder  as  with 
gunpowder.  There  was  not,  so  far  as  I  was  able  to  learn,  a  single  case  in  which  a  house 
was  so  destroyed.  The  houses  were  invariably  demolished  or  blown  from  their  foun- 
dations by  a  wind  blowing  in  a  certain  direction.  They  were  generally  pushed  or  car- 
ried a  considerable  distance  bodily,  floor  and  all.  After  striking  the  ground  with  the 
foremost  edge  they  turn  partially  over,  thus  exposing  the  floor  to  the  wind.  The  wind 
heing  obstructed  by  the  wall  of  the  house  resting  on  the  ground  became  immediately 
compressed  bv  the  pressure  from  behind.  The  floor,  unable  to  stand  this  pressure, 
went  upward,  and  the  whole  interior  of  the  building  became  subjected  to  a  strong 
pressure  due  to  the  compression  of  the  air.  This  pressure  was  more  than  balanced  ou 
the  side  struck  by  the  wind.  On  the  other  sides  there  was  nothing  to  resist  it,  and  the 
house  was  accordingly  burst  asunder.  Some  of  the  houses,  which  were  carried  forward, 
evidently  reached  the  center  before  striking  the  ground.  Traveling  with  rapidity, 
they  would  cross  the  narrow  interval  of  calm  in  the  eye  of  the  tornado,  if  such  there  be, 
in  a  small  fraction  of  a  second.  Being  then  struck  by  a  contrary  wind  they  were  shat- 
tered into  fragments  and  dispersed.  Such  may  have  been  the  case  with  the  houses  of 
M.  Davidson  and  Peter  Marsh. 

Some  houses  went  to  pieces  the  moment  the  doors  and  windows  were  blown  in.  This 
takes  place  by  the  same  kind  of  explosion  as  that  mentioned  above,  and  w^hich  is  due 
to  the  law  that  fluids  press  equally  in  all  directions.  If  a  window  is  blown  in  on  the 
windward  side  of  the  house,  and  there  is  no  outlet  for  the  inrushing  wind,  the  whole 
interior  of  the  house  is  immediately  subjected  to  a  force  equal,  or  nearly  so,  to  that  of 
the  wind.  Explosion  accordingly  takes  place:  In  a  case  of  exx>losion  of  this  kind  the 
floor  of  the  house  generally  remained,  and. once  at  least  the  windward  side  of  the  house 
had  merely  fallen  forward,  when  the  other  sides  had  left  it.  We  have,  therefore,  ample 
proof  of  explosion  by  compression,  but  none  whatever  of  explosion  by  rarefaction. 
When  the  tornado  was  raging  with  full  fury  no  house  could  possibly  stand  ou  its  foun- 
dations until  the  center  came  over  it.  If  the  tornado  was  not  strong  enough  to  blow 
down  a  house  before  it  reached  the  center,  the  house  remained  standing,  or  was  de- 
molished by  the  winds  in  the  rear  of  the  storm-center. 

The  belief  that  at  the  center  of  the  tornado  there  exists  a  rarefaction  almost  amount 
ing  to  a  vacuum,  is  the  product  of  the  formerly  widely  entertained  theory  that  torna- 
does are  mere  whirls  of  wind,  generated  by  some  such  mechanical  agency  as  the 
meeting  df  two  opposing  currents.  According  to  this  theory  the  low  barometric  pres- 
sure towards  the  center  is  the  result  of  the  centrifugal  force  generated  by  the  whirl 
throwing  the  air  away  from  the  center.  Now,  that  we  know  that  the  whirling  motion 
is  merely  a  result  impressed  upon  the  winds  rushing  toward  the  center  of  low  pressure 
by  secondary  causes,  our  views  respecting  the  amount  of  rarefaction  in  the  eye  of  the 
tornado  n^ust  undergo  a  change.  Without  doubt,  the  pressure  there  reaches  it«  mini- 
mum, because  thither  the  winds  tend.  That  the  progress  of  the  inrushing  winds  is  de- 
layed by  centrifugal  force  is  certain,  and  as  soon  as  the  centrifugal  force  becomes  equal 
to  the  centripetal  the  wind  will  cease  to  be  accelerated  toward  the  center.  At  that 
point  they  will  ascend  circling,  and  losing  part  of  their  circular  motion  by  friction  will 
be  drawn  nearer  the  center  until  it  becomes  the  focus  of  most  rapidly  ascending  winds. 

The  fact  that  there  were  no  evidences  of  the  bark  of  trees  having  been  torn  off  by 
the  sudden  evaporation  of  the  juices  of  the  trees,  due  to  the  relief  from  pressure,  has 
already  in  the  statement  of  facts  been  sufficiently  insisted  upon. 

'  The  temperature  at  the  center, 

A  great  many  witnesses  felt  somewhat  cold  as  the  storm  posaed  over  them.  The  tem- 
perature is  easily  calculated.  We  have  assumed,  from  the  data,  an  average  tempera- 
ture of  76°  on  the  surface  of  the  ground,  and  a  relative  humidity  of  65  per  cent.  This 
gives  a  dew-point  of  63^  or  thereabout.  This  sudden  decrease  of  13'^,  together  with 
the  wet,  is  sufficient  to  account  for  the  coolness  experienced. 

TJie  amount  of  rarefaction  necessary  to  produce  this  diminution  of  temperature. 

The  lowering  of  the  temperature  at  the  center 'of  the  tornado  is  due  to  the  work  per- 
formed by  the  air  in  expanding  under  diminishing  pressure.  The  amount  of  this  ex- 
pansion,' and  consequently  of  the  diminution  of  pressure,  is  easily  obtained  from  the 

equation  ^_£j  =  f    ^   1       ^  (Zeuner's  Grundzlige,  p.  131,)  where  a  =  co-efficient  of 

expansion  ==  491,  f=  initial  temperature  —  32,  fi  =  final  temperature  —  32,  t?=  initial 
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irolame,  Ui  =  final  volume,  and  x  =  the  relation  between  the  thermal  capacities  of  the  air 
B7ith  constant  volame  and  with  constant  pressure  =  1.41.  The  initial  temperature  in 
fehe  case  of  the  tornado  =  76^^,  and  the  final  temperature  63*^.    Consequently,  t=z7G  — 

J2  =  44,  and  f  1  =  63  —  32  =  31.     Let  us  take  r  =  1.    Then  4-|Ji|^=  (  Y^  "~^ '  ^^ 

535  ^,  /535\i. 

^2*4 =^^1  ■  ,  ort'i  =1  g^  1  *i  =1.8219.  A  cubic  foot  of  air,  therefore,  expands  in  pass- 
ing from  the  circumference  to  the  center  to  1.8219  cubic  feet.    But  the  pressure  is  in- 

p-ersely   as  the  volume.    Therefore,  since  the  initial  pressure  was  28.5,    ^v^=  the 

1.8219 

preasare  when  the  dew-point  is  reached  and  the  funnel  commences,  =  15.69  inches. 
This  ^ives  a  diminution  of  12.81  inches,  corresponding  to  a  pressure  of  about  6.40 
poands  per  square  inch,  or  922  pounds  per  square  foot,  an  amount  of  x>otential  energy 
more  than  sufficient  to  account  for  all  tne  phenomena. 

Tlie  form  and  dimensions  of  the  visible  funnel  did  not,  therefore,  depend  upon  the 
diminution  of  pressure  alone,  but  also  upon  the  temperature  and  relative  humidity  of 
the  in  rushing  winds.  Its  presence  accordingly  does  not  indicate»a  certain  invariable 
•velocity  of  the  wind.  When  the  air  is  moist,  as  it  always  is  over  the  sea,  a  very  small 
diminution  of  pressure,  and  consequently  a  comparatively  light  wind,  would  suffice  to 
develop  the  phenomenon  of  a  visible  funnel.  When,  on  the  contrary,  the  air  is  very 
dry,  winds  of  the  utmost  possible  violence  could  be  produced  without  a  visible  funnel. 
The  funnel  of  dark  cloud,  therefore,  by  no  means  indicates  the  limits  of  the  ascend- 
ing current.  This  renders  the  exnlanation  of  the  hovering  up  and  down  of  the  lower 
end  of  the  funnel  easy  of  comprehension.  Varying  humidity  along  the  path  of  the 
tornado  would  be  sufficient  to  produce  this  phenomenon. 

As  the  air  ascends  the  pressure  diminishes,  and  the  funnel  consequently  increases  in 
w^idtb.  The  diminution  of  pressure  perpendicularly  is  symmetrical,  and  the  result  is 
the  symmetry,  of  the  form  of  the  funnel. 

Did  the  tornado  carry  up  water?  Beyond  a  doubt;  but  just  as  it  carried  up  any 
other  body.  Water,  readily  separating  into  small  portions  under  the  action  of  the 
wind,  would  be  much  more  likely  to  reach  the  summit  of  the  cloud  than  particles  of 
flolid  matter,  however  fine.  It  is  a  common  belief,  not  merely  among  the  many  but 
among  men  of  science,  that  evaporation  takes  place  rapidly  within  the  vortex  of  the 
tornado  or  water-spout.  The  fact  that  the  dark  funnel  is  merely  a  cloud  formed  by 
the  condensation  of  the  vapor  of  air,  the  temperature  of  which  has  fallen  below  the 
dew-point,  is  sufficient  to  show  the  impossibility  of  this.  Water,  therefore,  does  not 
add  to  the  power  of  the  tornado.  It  passes  up  as  a  liquid  and  comes  down  as  a  liquid 
or  solid.  Even  if  it  were  .evaporated  by  the  tornado  it  would  require  precisely  the 
same  amount  of  heat  to  evaporate  it  as  it  would  give  forth  upou  being  again  con- 
densed. 

The  sound. 

Its  loudness  was  extreme,  yet  of  such  a  nature  as  to  drown  all  other  sounds  without 
stunning.  A  man  could  stand  by  his  bouse,  as  it  was  shivered  to  pieces,  and  not  hear 
the  noise  of  its  breaking.  Many  likened  it  to  heavy  railroad-trains.  To  a  few  it 
appeared  like  the  hum  and  whir  of  innumerable  machinery.  To  others  it  resembled 
the  roaring  of  the  ocean,  along  a  rocky  shore,  in  a  storm.  To  the  soldier  it  recalled 
the  rolling  thuuder  of  the  battle-field.  Those  who  were  nearest  to  it  were  not  aware 
of  its  terrific  loudness. 

B.  Whitaker  heard  it,  together  with  others,  at  the  distance  of  sixty  miles.  He  says 
that  even  at  that  distance  it  indicated  great  force.  Doubtless  it  was  heard  much 
farther,  but  excited  no  attention,  being  attributed  to  some  other  cause.  The  baro- 
metric gradient  inclined  from  Mr.  Whitaker  to  the  tornadp,  consequently  the  propa- 
fation  of  the  sound  received  no  help  from  the  wind.  Thunder  has  very  seldom  been 
card  at  a  greater  distance  than  ten  miles.  The  sound  of  the  tornado  was  therefore 
six  times  louder  than  the  loudest  thunder.  Heavy  cannonading  has  been  heard, 
it  is  said,  at  the  distance  of  ninety  miles,  and  '^the  report  of  a  volcano  at  St.  Vincent 
was  heard  at  Demerara,  three  hundred  miles  off"."  The  voice  of  the  tornado  is,  there- 
fore, one  of  the  strongest  known  to  art  or  nature. 

Tht  distances  to  tchich  bodies  were  carried. 

Leaves  fell  at  Keota  and  Prairie  City  which  must  have  been  carried  four  miles. 
Bhutters  were  carried  three  miles.  A  tire  of  a  wagon- wheel  was  carried  two  miles.  A 
pig  was  carried  one  and  one-fourth  miles.  Doubtless  many  heavy  bodies  were  carried 
much  farther  than  any  of  these  instances.  Wagons  and  pigs,  &c.,  disappeared,  and 
the  owners  could  find  no  trace  of  them.  Only  the  ruins  which  were  carried  the  shortest 
distance  were  recognized.    There  is  no  evidence,  however,  of  anything  heavier  than 
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leares  and  mud  having  traveled  farther  than  a  niile  from  the  vortex.  They  were 
carried  along  with  it,  it  may  be,  for  ten  miles.  This  proves  that  these  bodies  either 
never  reached  so  high  as  the  centrifugal  cloud,  or,  if  they  did  so,  were  carried  a^ain 
into  the  vortex  before  reaching  the  ground.  Hail  fell  at  Sigourney,  four  miles  Som 
the  center;  containing  fragments  of  grass  and  leaves,  and  particles  of  mud.  These, 
therefore,  were  carried  up  into  the  centrifugal  cloud,  and  were  probably  scattered  over 
the  whole  region  visited  by  the  rain  and  hail  storm.  • 

Why  the  hail  generally  preceded  the  rain. 

A  drop  of  rain  of  the  largest  dimensions,  falling  through  air  of  an  average  pressure 
cannot  exceed  a  velocity  of  34  feet  per  second.  A  hail,  however,  weighing  |  pound  and 
measuring  4  inches  in  diameter  can  acquire  a  much  greater  velocity.  The  area  of  a 
circle  4  inches  in  diameter  is  12.566  inches,  or  say  12?  inches.  Before  the  motion  of 
the  hail  ceases  to  be  accelerated  the  air  must  oppose  it  with  a  resistance  equal  to  its 
weight.  A  spherical  surface  experiences  theoretically  in  its  passage  through  the  air 
only  half  that  opposed  to  a  plain  surface.  The  roughness  of  the  hail  would  consider- 
ably increase  the  retardation ;  but  this  would  probably  be  more  than  counterbalanced 
by  the  fact  that  aU  of  the  hail  were,  more  or  less,  flattened  and  cake-shaped,  thus 
allowing  the  hail  to  assume  in  falling  a  position  of  least  resistance.    Hence,  the  air 

must  oppose  the  hail  with  a  pressure  of  ~-=  11.5  pounds  per  square  foot  before  its 

6i 
motion  ceases  to  be  accelerated.  This  corresponds  to  a  velocity  of  forty-eight  miles 
per  hour,  or  70.4  feet  per  second.  Since  the  resistance  of  the  air  is  directly  as  the 
density,  the  velocity  possible  to  be  attained  would  be  doubled  at  the  height  of  three  or 
four  miles.  We  thus  perceive  that  the  hail,  although  perhaps  formed  at  a  greater  ele- 
vation than  the  rain,  can  yet,  when  large,  reach  the  ground  before  it. 

The  enormous  height  from  which  the  bail  fell,  and  the  vast  thickness  of  the  cloud, 
does  away  with  the  difficulty  which  many  have  experienced  of  conceiving  how  hail 
can  be  sustained  a  sufficient  length  of  time  in  the  air  to  allow  it  to  grow  to  such  large 
proportions. 

The  light  which  the  tornado  throws  upon  the  higher  currents  of  the  atmosphere  is 
valuable.  At  a  height  of  from  ten  to  lifteeu  miles,  there  was  in  Iowa  a  rapid  current 
ts  the  northeast. 

Th^ predominance  of  winds  hlowing  parallel  to  the  path  of  the  tornado* 

The  width  of  the  destruction  on  the  right  of  the  center  of  the  storm-path  was,  ^we 
have  seen,  always  greater  than  that  on  the  left.  Another  fact  of  the  same  significance  is 
that  the  tornado,  when  it  first  commences  its  destructive  career,  and  when  the  black 
funnel  hovers  over  the  surface  of  -the  ground  without  touching  it,  manifests  itself  as^  a 
wind  blowing  in  the  line  of  the  storm.  The  reason  is  evident.  The  winds  blowing^  In 
spirals  toward  the  center  had,  in  addition  to  a  motion  along  the  spirals,  a  motion 
as  constituent  parts  of  the  storm  in  the  direction  of  its  path  and  at  the  rate  of  thirty 
miles  per  hour.  This  increased  the  velocity  of  the  winds  on  the  right  of  the  center, 
and  diminished  that  of  those  on  the  left  of  it.  The  general  barometric  gradient  bein^ 
inclined  from  south  to  north,  tended  also  to  increase  the  velocity  of  the  southerly  winds- 
and  diminish  that  of  the  northerly. 

The  tornado  in  IlUnoia. 

The  general  appearance  of  the  tornado,  as  a  whole,  in  Illinois,  was  somewhat  dififer- 
ent  from  that  which  it  presented  in  Iowa.  The  ascending  column  of  air  was  no  longer 
on  one  side  of  the  centrifi;igal  cloud,  but  apparently  near  its  center.  Hence  the  wit- 
nesses generally  describe  t>he  cloud,  as  it  approached,  as  consisting  of  a  dark  cloud  to 
the  northwest,  a  less  dark  to  the  southwest,  and  a  clearer  space  between.  Mr.  Roe 
saw  what  he  conceived  to  be  three  streaks  of  rain,  when  the  tornado  was  yet  miles 
from  him,  with  clearer  spaces  between  them.  My  own  conception  is  that  the  rain  fell 
83  densely  on  both  sides  of  the  whirl  as  to  be  perfectly  black,  and  the  clearer  portion, 
through  which  some  of  the  witnesses  saw  the  sky,  was  directly  under  the  whirling  clouds,, 
and  before  the  funnel  reached  to  the  earth.  Mr.  Roe,  I  believe,  saw  the  two  descend- 
ing sheets  of  rain  and  the  funnel,  now  reaching  to  the  earth,  extending  down  between 
them,  with  clearer  intervals  on  either  side.  The  fact  that  the  cloud  now  extendeid  on 
both  sides  of  the  funnel,  and  that  the  sun  was  bending  toward  the  western  horizon, 
from  which  the  storm  was  approaching,  rendered  accurate  observation  very  difficult, 
Hence  comparatively  few  persons  saw  the  funnel  distinctly.  Hence  the  disagreement 
•  of  the  witnesses  as  to  the  direction  of  revolution.  In  Iowa  all  circumstances  had  com- 
bined in  order  to  render  precise  observation  easy.  In  Illinois  the  very  reverse  was  the 
case.    I  shall,  therefore,  treat  this  portion  of  the  subject  in  a  few  general  remarks. 
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Phe  tornado  developed  energy  in  this  State  quite  as  great  as  that  displayed  in  Iowa, 
direction  of  revolution  was  the  same.  The  disposition  of  the  ruins  was  precisely 
lilar.  It  showed  the  same,  and  even  a  greater,  partiality  for  water-courses,  turning 
ruptly  from  its  course  in  order  to  follow  them.  Its  direction  varied  between  north- 
it  and  southeast,  and  was  in  the  main  easterly.  At  the  moment  when  "its  velocity 
ainished,  .and  before  reaching  Spoon  River,  it  poured  down,  close  to  the  whirlwind, 
1  even  on  it»  very  path,  a  perfect  cataract  of  water.  The  height  of  the  cloud  must 
ve  been  very  great,  for  it  was  seen  in  the  west  for  hours  previous  to  its  advent, 
ere  was  less  hau,  and  the  sound  was  not  so  generally  noticed  as  in  Iowa. 

Thfi  identity  of  the  tornado  in  Iowa  with  that  in  IlUnois. 

^hen  lost  track  of,  the  Iowa  tornado  was  close  upon  the  Iowa  River,  and  traveling 
the  southeast.  Its  general  course  had,  however,  been  easterly.  A  very  severe  rain- 
irm  passed  over  the  district  between  its  point  of  disappearance  and  the  Mississippi 
ver.  Trains  were  delayed  by  it  and  bridges  washed  away.  On  the  Mississippi  itself 
ne  damage  was  done  to  shipping  by  a  violent  gust  of  wind«  which  accompanied  the 
in.  At  Monmouth  there  was  a  severe  thunder-storm.  Twenty  miles  to  the  south  of 
he  tornado  again  struck  the  ground.  It  was  at  Youngstown  at  5.45  p.  m.,  or  thereby, 
om  A.  McKee's  house,  north  of  Washington,  Iowa,  to  Youngstown,  is  a  distance  of 
out  sixty-three  miles  in  a  straight  line.    The  tornado  was  at  McKee's  house  at  3.10 

m.  The  diflFerence  between  5.45  and  3.10  is  2.35.  The  discrepancy  due  to 
igitnde  is  four  minutes,  very  nearly.  The  time,  therefore,  consumed  by  the  storm 
traveling  from  opposite  Washington,  Iowa,  to  Youngstown,  111.,  was  2  hours  31 
nutes,  or  2^  hours ;  63  -J-  2i  =  25J,  which  is,  therefore,  the  velocity  of  the  storm,  in 
les  per  hour,  in  a  straight  line.    The  length  of  the  journey  was  materially  increased 

the  crookedne^  of  the  path.  This  brings  the  velocity  nearly  up  to  thsSt  with  which 
e  meteor  traversed  Keokuk  and  Washington  Counties,  Iowa.  These  facts,  taken  in 
nnection,  irresistibly  lead  me  to  the  conclusion  that  the  tornadoes  in  the  two  States 
9  one  and  the  same. 

The  point  where  the  tornado  first  struck  the  ground,  on  South  Skunk  River,  is  situ- 
Bd  in  92^  20'  west  longitude  and  41^  15'  north  latitude.  It  was  finally  lost  track  of 
ar  Peoria,  in  89^  37'  west  longitude  and  40°  40'  north  latitude.    The  whole  motion 

the  tornado,  therefore,  was  2°  43'  east  and  35'  south,  or  one  hundred  and  forty- 
ree  miles  east  and  forty-one  miles  south.  The  mean  direction  of  its  path  was  24° 
'  south  and  65°  9'  east,  and  its  whole  motion  one  hundred  and  forty-nine  miles.  The 
ookedness  of  its  path  renders  its  actual  motion  considerably  greater. 
Mv  warmest  thanks  are  due  to  Elias  Colbert,  of  the  Chicago  T^bune,  and  the  editors 
'  the,  local  newspapers  at  Washington  and  Sigourney,  Iowa,  for  assistance  rendered, 
td  especially  for  publishing  an  extensive  list  of  questions  concerning  the  tornado, 
bich  secured  for  me  valuable  information  from  persons  residing  at  a  distance. 

JAS.  MACKINTOSH, 
Observer,  Signal- Service,  U.  S.  A, 


Paper  31. 

THE  STORM- OF  APRIL  14-18,  1873. 

(With  9  maps.) 

A  storm-center  that  was  found  to  exist  in  Dakota  on  the  morning  of  April  13,  con- 
nued  developing  itself  slowly  over  Nebraska  and  Kansas  during  the  afternoon  and 
ght,  with  threatening  weather  and  soutl^easterly  winds  in  the  Upper  Mississippi  and 
issouri  Valleys!  Breckenridge,  Minn.,  reported  heavy  snow  the  following  morning,  with 
igh  northerly  winds.  The  storm  now  commenced  moving  eastward  toward  the  lakes, 
here  cautionary  signals,  ordered  up  on  the  previous  day,  heralded  its  advent. 
Butral  in  Iowa  on  the  afternoon  of  April  14,  it  appeared  to  be  moving  remarkably  slow,. 
hUe  the  pressure  was  diminishing  very  rapidly  eastward  to  Lake  Erie.  After  reach- 
ig  Illinois,  the  midnight  reports  of  April  15  showed  that  the  storm-center  had  divided 
self  into  a  number  of  small  but  very  distinct  areas  of  barometric  depressions,  extend- 
g  eastward  to  the  Alleghanies,  with  threatening  and  rainy  weather  in  the  Ohio 
alley.  The  several  small  storm-centers  united  again  during  the  following  day^ 
ith  the  exception  of  one,  which  moved  southeastwardly  into  the  Carolinas.  The 
rmer  storm-center  now  changed  its  easterly  course  to  a  northeasterly  direction, 
oving  toward  the  lower  lakes,  but  making  very  little  progress ;  so  much  so,  that  the 
snter  remained  almost  stationary  in  Southern  Michigan  for  sixteen  consecutive  hours. 
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The  small  area  that  had  moved  into  the  Carolinas  also  changed  its  direction,  and  a 
peared  as  a  well-developed  storm  on  the  coast  of  New  Jersey  on  the  afbemooa  of  Ap 
17.  That  area  of  low  harometer  which  was  over  Illinois,  Southern  Michigan,  and  t 
Ohio  Yidley  oti  the  16th,  continued  over  nearly  the  same  i)ortion  of  country,  wi 
special  storm-centers  in  Indiana  and  Lake  Huron,  up  to  the  night  of  the  17th,  when 
moved  northeastward! v  toXake  Ontario  by  the  morning  of  the  18th,  where  it  prevail 
as  a  very  large  area  of  low  pressure  over  the  entire  lake  region  on  the  afternoon  of  t 
18th.  The  midnight  reports  of  tHis  date,  however,  showed  the  storm  to  be  confined 
the  Saint  Lawrence  Valley,  with  rain  and  snow  and  brisk  westerly  winds  over  t 
lakes.  Moving  along  the  Saint  Lawrence,  it  again  united  over  New  Brunswick  wi 
that  portion  which  had  been  moving  along  the  Atlantic  coast,  and  then  disappeared  I 
yond  the  limits  of  our  stations.  During  the  six  days  that  this  storm  had  l^en  oenti 
m  the  United  States,  its  frequent  changes  of  direction,  its  dividing  and  reunitii 
have  made  it,  in  many  respects,  one  of  the  most  remarkable  storms  traced  by  the  sign 
service  since  its  organization.  Lake-navigation  being  still  closed,  no  disasters  occurr 
to  shipping,  yet  its  severity  was  felt  in  most  lake  ports,  which  had,  however,  been  di 
warned  of  its  approach. 


Paper  32. 


CHRONOLOGICAL  LIST  OF  AURORAS  OBSERVED  AT  THE  RESPECTIVE  SI 
NAL-S£RVICE  STATIONS  FROM  NOVEMBER  11,  1870,  TO  JULY  31,  1873,  1 
CLUSIVE.*  • 

Note. — ^The  dates  are  those  of  the  evening  of  the  night  of  the  aurora,  or  of  t 
nearest  11  p.  m.  observation,  or  according  to  astronomical  reckoning. 

f  placed  before  the  name  of  a  station  indicates  that  the  observed  light  may  poasib 
not  have  been  an  aurora. 

f  placed  after  the  name  of  a  station  indicates  that  the  date  is  doubtful,  and  may  1 
1  day  in  error. 


1870. 

Nov.  11.  New  York. 

17.  Chicago. 

18.  Chicago. 

19.  Chicago. 

Rochester. 

Dec.     1.  Milwaukee. 

17.  Washington. 

1871. 

Jan.   13.  Oswego. 

Mt  Washington. 
Mt.  Washington. 

19.  Du  Luth. 

31.  New  Orleans. 

Feb.     7.  Mt.  Washington. 

9.  Du  Luth. 

10.  Du  Luth. 

St.  Paul. 

11.  Boston. 

Du  Luth. 

Mt.  Washington. 

12.  Detroit. 

Du  Luth. 

Omaha. 

Toledo. 

13.  Du  Luth. 

St.  Paul. 

Mt.  Washington. 

14.  Boston. 

15.  Du  Luth. 

21.  Mt.  Washington. 

Rochester. 

24.  Buffalo. 

Chicago.            « 

Detroit. 

Rochester. 

25.  Chicago. 

26.  Chicago. 
Mar.  10.  Mt.  Washington. 

17.  Buffalo. 

Cheyenne. 

Chicago. 

Du  Luth. 

Cleveland. 

Indianapolis. 

18.  Chicago. 

24.  Chicago. 

Oswego. 

26.  Du  Luth. 

27.  Du  Luth. 

31.  Oswego. 

Apr.     1.  Chicago. 

Cleveland. 

Detroit. 

St.  Paul. 


Du  Luth. 


Detroit. 
Toledo. 
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9.  Chi  dago. 
Indianapolis. 
Wilmington. 

13.  Boston. 
Detroit. 
Oswego. 

14.  Detroit. 

16.  Buffalo. 

17.  Boston. 
Omaha. 

20.  Rochester. 
23.  Boston. 

Rochester. 
28.  Oswego. 

8.  Boston. 
Milwaukee. 

9.  New  London. 
10.  Boston. 

Oswego. 

12.  Boston. 

13.  Buflfalo. 

14.  Baffalo. 

16.  Da  Lath. 

17.  Saa  Francisco. 

19.  Chicago. 

20.  Obwego. 

21.  Oswego. 

22.  BaffsOo. 
Marquette. 

23.  Rochester. 
24.' Burlington. 

25.  Mt.  Washington. 

26.  Boston. 

27.  Oswego. 

1.  Marquette. 

2.  Marquette. 

,  3.  Davenport. 

6.  Chicago. 

7.  Chicago. 

8.  Rochester. 

9.  Rochester. 

10.  Boston. 
Detroit. 
Milwaukee. 

11.  Davenport. 

12.  Boston. 
14.  Boston. 

17.  Davenport. 
Marquette. 

18.  Cleveland. 
Washington. 

20,  Grand  Haven. 

21.  Boston. 
23.  Boston. 

25.  Burlington. 
30.  Davenport. 
2.  Du  Luth. 

4.  Milwaukee. 

5.  Portland,  Me. 

6.  Detroit. 

11.  St.  John's. 

12.  Boston. 

13.  Davenport. 

14.  Boston. 
Detroit. 
Indianapolis. 
St.  Paul. 

15.  Chicago. 
iiO,  Davenport. 

New  York. 


Cleveland. 
Oswego. 

Baffalo. 
Du  Luth. 
Portland,  Me. 
Oswego. 

Baltimore. 
Oswego. 

Mt.  Washington. 

Toledo. 

Rochester. 

Chicago. 

New  London. 

St.  Paul. 

Buffalo. 

St.  Paul. 

Buffalo. 


Portland,  Me. 
Chicago. 
Toledo. 
Toledo. 


Du  Luth. 


Du  Luth. 
Detroit. 


Cape  May. 
Du  Luth. 
New  York. 
Detroit. 

Mt.  Washington. 

Du  Luth. 

Mt.  Washington. 

Du  Luth. 

Wilmington. 

Oswego. 

Burlington. 

Burlington. 

Da  Luth. 

Grand  Haven. 
Toledo. 


Marquette. 

Burlington. 
Du  Lath. 
Marquette. 

Toledo. 
Du  Luth. 


Detroit. 
Rochester. 

Chicago. 
Indianapolis. 
Rochester. 
Portland,  Me. 

Buffalo. 
Rochester. 

New  London. 


Cleveland. 
St.  Paul. 

Marquette. 

Mt.  Washington. 


Cleveland. 


Mt.  Washington. 


Grand  Haven.  | 
Du  Luth. 


Chicago. 
Grand  Haven. 
Oswego. 


Indianapolis. 
St.  Louis. 
Indianapblis. 


Du  Luth. 
Du  Luth. 
Marquette. 


Du  Luth.      . 
Toledo. 

Cleveland. 
New  London. 
St.  Paul. 


Men^phis. 
Oswego. 
Du  Luth. 
N6w  London. 


Detroit. 


Milwaukee. 
Grand  Haven. 


Cheyenne. 
Marquette. 
St.  Paul. 


Leavenworth. 
St.  Paul. 
Toledo. 


Portland,  Me. 

Marquette. 

Oswego. 


Chicago.  Davenport. 

Escanabft.  Grand  Haven. 

Mt.  Washington.     Oswego. 


Grand  Haven.         Marquette. 
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July  21.  Boston. 

Chicago. 
Grand  Haven. 

Cleveland. 

Davenport 

Detroit. 
8t  Paul. 
22.  Boston. 

Marquette. 

Rochester. 

BnffE^o. 

Chicago. 

Grand  Haven 

Du  Luth. 

Marc^uette. 

Rochester. 

23.  Boston. 

Burlington. 

Du  Luth. 

Oswego. 

24.  Mt.  Washington. 

25.  Fiskenaes. 

27.  Chicago. 

28.  Buffalo. 

Davenport. 

Detroit. 

Rochester. 

30.  Oswego. 

31.  Chicago. 

Aug.    5.  Burlington. 

Davenport. 

Du  Luth. 

Grand  Haven. 

Milwaukee. 

Toledo. 

9.  Boston. 

Bt^lington. 

Du  Luth. 

Montreal. 

10.  Burlington. 

Du  Luth. 

Oswego. 

11.  Chicago. 

Du  Luth. 

Marquette. 
Du  Luth. 

12.  Buffalo. 

Chicago. 

Grand  Haven. 

Oswego. 
16.  Buffalo. 

Rochester. 

Chicago. 

Cleveland. 

Du  Luth. 

Oswego. 

17.  Buffalo. 

Davenport. 

Detroit. 

Du  Luth. 

Grand  Hay«n. 

Oswego. 

Rochester. 

20.  Du  Luth. 

21.  Chicago. 

22.  Grand  Haven. 

23.  Chicago. 

Marquette. 

St.  Paul. 

24.  Burlington. 

Chicago. 

Du  Luth. 

Grand  Haven. 

Milwaukee. 

St.  Paul. 

25.  Marquette. 

Montreal. 

30.  Davenport. 

Sept.    4.  Chicago. 

5.  Chicago. 

6.  Du  Luth. 

St.  Paul. 

7.  Boston.    ' 

Burlington. 

Cleveland. 

Milwaukee. 

Oswego. 

Rochester. 

Portland,  Me. 

St.  Paul. 

Toledo. 

8.  Burlington. 

JBnfialo. 

Mt.  Washington. 

Milwaukee* 

Oswego. 

11.  Du  Luth. 

14.  Toledo. 

18.  Cleveland. 

19.  Milwaukee. 

St.  Paul. 

20.  Du  Luth. 

22.  Du  Luth. 

26.  Cleveland. 

27.  Cleveland. 

Oct.  16.  Toledo. 

18.  Marquette. 

24.  Mt.  Washington. 

Nov.    1.  Cape  May. 
2.  Buffalo. 

Grand  Haven. 

Portland,  Me. 

4.  Portland,  Me. 

9.  Boston. 

Buffalo. 

Cape  May. 
Indianapolis. 

Charleston. 

Cheyenne. 

Corinne. 

KnoxvUle. 

Louisville. 

Montreal. 

New  London. 

New  York. 

Oswego. 

Portland,  Me. 

Rochester. 

Vicksbnii^. 

10.  Dn  Luth. 

Grand  Haven. 

Indianapolis. 

Knoxville. 

Milwaukee. 

Toledo. 

Washington. 

Wilmington. 

11.  Baltimore. 

Indianapolis. 

12.Mt.\Y&8hington. 

'   Oswego. 

13.  Du  Luth. 

•      16.E8canaba. 

19.  Oswego. 

Savannah. 

Deo.     8.  Chicago. 

Milwaukee. 

10.  Du  Luth. 

Toledo. 

16.  Chicago. 

Du  Luth. 

Marquette. 

19.  Rochester. 

24.  Buffalo. 
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J72. 

6.  Boston. 

Cleveland. 

Du  Luth. 

Grand  Haven 

Milwaukee. 

New  York. 

Portland,  Me. 

Toledo. 

7.  Buffalo. 

12.  Toledo. 

. 

13.  Du  Lath. 

f 

30.  Marquette. 

31.  Chicago. 

Mt.  Washington. 
(Baltimore?) 
Du  Luth. 

Oswego.    ' 
Cape  May. 
Galveston. 

4.  Boston. 

Charleston. 

Chicago. 
Key  West. 

Jacksonville. 

Knoxville. 

Lake  City. 

Lynchburgh. 
Nashville. 

Marquette. 

Mobile. 

Milwaukee. 

New  York. 

Philadelphia. 

Portland,  Me. 

St.  Paul. 

(ThankGod Harbor,  Yirginia  City. 

Washington. 

Wilmington. 

Greenland.) 

5.  Lake  City. 

Mt.  Washin(^on. 

9.  Oswego. 
12.T*akoCity. 

15.  Marquette. 

18.  Lake  City. 

19.  Chicago. 

Oswego. 

26.  Marquette. 

Portland,  Me. 

27.  Chicago. 

Oswego. 

Rochester. 

28.  Lake  City. 

29.  Tiake  City. 

irch  1.  Buffalo. 

Burlington. 

Chicago. 

Cleveland. 

Detroit. 

Da  Luth. 

Escanaba. 

Grand  Haven, 

Marquette. 

Oswego. 

Portland,  Me. 

Toledo. 

Vicksburgh. 

6.  Toledo. 

14.  Wilmington. 

26.  Oswego. 

28.  Du  Luth. 

Marquette. 

29.  Portland,  Me. 

• 

31. (Lake  City?) 
»ril   S.Buffalo. 

Chicago. 

Marquette. 

•  Oswego. 

Rochester. 

Toledo. 

(Wilmington  ?) 

4  Toledo. 

6.  NashvUle. 

9.  (Philadelphia?) 
10.  Buffalo. 

. 

Breckenridge. 

Cape  May. 

Chicago. 

Cleveland. 

Davenport. 

Detroit. 

Grand  Haven. 

Indianapolis. 

Leavenworth. 

Knoxville. 

Marquette. 
Portland,  Me. 

New  York. 

Oswego. 

Philadelphia. 

Toledo. 

Washington. 

Wilmington. 
Portland,  Me. 

11.  Baltimore. 

Oswego. 

14.  Buffalo. 

Oswego. 

Rochester. 

15.  Chicago. 

Marquette. 

Toledo. 

17.  Baltimore. 

Du  Luth. 

Marquette. 

Oswego. 

Rochester. 

18.  Portland,  Me. 

23.  Baltimore. 

26.  Marquette. 

\ 

27.  New  York. 

ay    3.  Mt.  Washington. 

5.  NashvUle. 

7.  Portland,  Me. 

9.  Chicago. 

Oswego. 

Rochester. 

Toledo. 

12.  Rochester. 

13.  Chicago. 

24.  Chicago. 
Oswego. 

25.  Oswego. 

26.  New  York. 

Du  Luth. 

Milwaukee. 

Marquette. 

Rochester. 

Rochester. 

27.  Detroit. 

Marquette. 

Nashville. 

28.  Marquette. 

Nashville. 

Oswego. 

Rochester. 

ine    I.Rochester. 

2.DuLuth. 

Rochester. 

5.  (Rochester  ?) 

6.(DuLuth?) 
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June 


July 


Aug. 


Sept. 


9.  St.  Paul. 

^ 

10.  Chicago. 

Du  Luth. 

Indianapolis. 
St.  Paul. 

Toledo. 

11.  Chicago. 

Portland,  Oreg. 

12.  Oswego. 

13.  Chicago. 

15.  Marquette. 
28.  (Rochester  f ) 
3.  Chicago. 

Oswego. 

6.Na8hviUe. 

7.  Chicago. 

Indianapolis. 

Oswego. 

Portland,  Or 

8.  Boston. 

Burlington. 

Breckenridge. 

Chicago. 

Davenport. 

Detroit. 

Du  Luth. 

Indianapolis. 

Louisville. 

Marquette. 

New  York. 

Oswego. 

PhUadelphia. 

Rochester. 

Toledo. 

10.  Chicago. 

St.  Paul. 

18.  Chicago. 

20.DuLuth. 

. 

24.  Cleveland. 

25.  Cleveland. 

27.  Boston. 

Bnftalo. 

Chicago.  • 

Cleveland. 

Du  Luth. 

Osweffo. 
Cleveland. 

Toledo. 

28.  Buffalo. 

2.  Davenport. 

3.  Baltimore. 

Buffalo. 

Chicago. 

Cincinnati. 

Cleveland. 

Davenport. 

Detroit. 

Grand  Haven. 

Indianapolis. 
Milwaukee. 

Knoxville. 

Louisville. 

Marquette. 

Nashville. 

New  York. 

Norfolk. 

Oswego. 

Philadelphia. 

Pittsburgh. 

Rochester. 

Washington. 

Wilmington. 

4.  Toledo. 

Boston. 

Breckenridge. 

Buffalo. 

Baltimore. 

Cleveland. 

Detroit. 

Ft.  SuUy^ 

Burlington. 
5.  rCleveland  ?) 
Oswego. 

Rochester. 

St.  Paul. 

Davenport. 

Marquette. 

St.  Paul. 

7.  Augusta. 

8.  Augusta. 

Baltimore. 

Boston. 

Buffido. 

8.  Burlington. 

Cape  May. 

Chicago. 

Cincinnati. - 

Cleveland. 

Corinne. 

Cheyenne.  • 

Davenport. 

Detroit. 

Grand  Haven. 

Indianapolis. 
Milwaukee. 

KnoxviUe. 

Leavenworth. 

Louisville. 

Memphis. 

Mt.  Washington. 

Nashville. 

New  London. 

Norfolk. 

New  York. 

Omaha. 

Oswego. 

Pittsburgh. 

Philadelphia. 

Portland,  Me. 

Rochester. 

Toledo. 

Washington. 

Wilmington. 

9.  Augusta. 

Cleveland. 

•  St.  Louis. 

10.  Omaha. 

Virginia  City. 

13.  (Burlington  f ) 

14.  Buffalo. 

Breckenridge. 

Cairo. 

Chicago. 

Cleveland. 

Corinne. 

Davenport. 
Ft.  Sully. 
Milwaukee. 

Denver. 

Detroit. 

DuLuth. 

Grand  Haven. 

Indianapolis. 

Leavenworth. 

Marquette. 

New  Loudon. 

Norfolk. 

Oswego. 

Pittsburgh. . 

Rochester. 

St.  Louis. 

St.  Paul. 

Toledo. 

Washington. 

Wilmington. 

18.  New  York. 

21.  Rochester. 

24.Ft.  Snlley. 

St.  Paul. 

25.  Boston. 

Buffalo. 

Cape  May. 

.  Cleveland. 

Detroit. 

Du  Luth. 

Grand  Haven. 

Norfolk. 

Rochester. 

Toledo. 

26.  Du  Luth. 

Marquette. 

29.  Breckenridge. 

Cleveland. 

Detroit. 

DuLuth. 

Escanaba. 

Ft.  Sully. 

Marquette. 

St.  Paul. 

Toledo. 

2.  Toledo. 

4.  Breckenridge. 

Chicago. 

Ft.  Sully. 

Marquette. 

St.  Paul. 

Washington. 

5.Mt.  Washington. 

6.  Marauefte. 

7.  Breckenridge. 

Rochester. 

Du  Luth. 

Ft.  Sully. 

Rochester. 
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5t.    8.  Breckenridge. 

9.  Boston. 

14.  Breckenridge. 

16.  Breckenridge. 

17.  Alpena. 

18.  Cleveland. 

28.  Breckenridge. 
Kochester. 

29.  Breckenridge. 

30.  Breckenridge. 
t.       1.  Buflfalo. 

St.  Panrs  Island. 

2.  Ft.  Solly. 

3.  Alpena. 
MiWankee. 

4.  St.  Panrs  Island. 

5.  Alpena. 
Ft.  Sully. 
Toledo. 

6.  Marquette. 
8.  Cairo. 

9  Cairo 
12.'Mt.  Washington. 

13.  Knoxville. 

14.  Augusta. 
Charleston. 
Denver. 
Jacksonville. 
Norfolk. 
Savannah. 

15.  Escanaba. 

16.  Portland,  Me. 

17.  Breckenridge. 
La  Crosse. 

18.  Chicago. 
25.  La  Crosse. 

28.  Alpena 
Marquette. 
Portland,  Me. 

29.  Alpena. 
Geneva. 
Toledo. 

30.  Alpena. 
[ov.     1.  Baltimore. 

4.  St.  PauFs  Island. 
6.  Alpena. 
8.  New  York. 

10.  Baltimore. 
Davenport. 
Pembina. 

17.  St.  PauFs  Island. 
20.  Washington. 

23.  Fort  Benton. 

24.  Fort  SuUy. 

25.  Alpena. 

26.  Breckenridge. 

27.  Alpena. 

St.  Paul's  Island. 

28.  Rochester. 

29.  Jacksonville. 

30.  St.  Paul's  Island. 
>ec.     1  Pembina. 

2.  St.  Paul's  Island. 

3.  La  Crosse. 

10.  (St.  Paul's  Island 
17.  Alpena. 

20.  Pembina. 

21.  Pembina. 

22.  Pembina. 


Ft.  SuUy. 
Portland,  Me. 
X^^incinnati. 

Buffalo. 


Boston. 

Du  Luth. 

Du  Luth.  • 

Davenport. 

Portland,  Me. 
Du  Luth. 
Rochester. 

Breckenridge. 
Oswego. 

.  St.  Paul. 

St.  Paul's  Island. 
New  York. 

Baltimore. 

Chicago. 

Detroit. 

Lake  City.    ^ 

Philadelphia. 

Toledo. 

La  Crosse. 

Rochester. 

Cheyenne. 

St.  Paul. 


Burlington. 

Milwaukee. 

Rochester. 

Boston. 

Marquette 

Washington. 

Ft.  Sully.  • 

Boston. 


Rochester. 

St.  Paul. 

Ft.  SuUy. 

Rochester. 
Marquette. 
Detroit. 


Philadelphia. 


Du  Luth. 


Escanaba.  Marquette. 

St.  Paul's  Island. 


Burlington. 
Rochester. 


Boston.    ' 
Corinne. 
Ft.  Sully. 
Montgomery. 
Portland,  Me. 
Washington. 
St.  Paul. 
St.  Paul. 
Chicago. 
Toledo. 


Detroit. 

Mt.  Washington. 

Davenport. 
Mt.  Washington. 

Geneva,  N.  Y. 
Geneva,  N.  Y. 


Breckenridge.  Escanaba. 


Boston. 
Ft.  Benton. 
Portland,  Me. 


La  Crosse. 
La  Crosse. 

Pembina. 
Burlington. 

Pembina. 

St.  Paul's  Island. 


Breckenridge. 
La  Crosse. 
Washington. 


St.  Paul's  Island. 
St.  Paul's  Island. 

St.  Paul's  Island. 
Pembina. 


t) 


Du  Luth. 
St.  Paul. 


Cape  May. 

Davenport. 

Indianapolis. 

Nashville. 

Rochester. 

Wilmington. 

St.  PauTs  Island. 

Wilmington. 

Ft.  BenS)n. 


Escanaba. 
Oswego. 

Escanaba. 
Portland,  Me. 

Philadelphia. 

Pembina. 

Burlington. 
Leavenworth. 


Portland,  Me. 
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Dee.  ^.Alpcua, 


Breckeuridge.  BuSnAo. 


^H 

34.  St.  Paiirs  IflbQd. 

^B                                             S6.  Breckenrygt!. 

Penibiua. 

^M                                            m.  Pembioa. 

St.  Panl's  Island. 

^M                                           ^.  Du  Lutb. 

La  Crosa^i. 

^^H                                             29.  Ali>ena. 

Portland,  M^. 

^^B                                            30.  Pembuia, 

St.PaurslaJaud. 

^^H                                            3L  Alpeoa. 

Barlingtou. 

^^1                                               Portlaud,  Bfe. 

^H                                       1873. 

* 

^^H                                 Jan.     3h  BreckeDTtdgti, 

Mt.  Waabingtou. 

^k-^^^B 

5,  Dn  Lntb. 

Ft.  8uUy,           i 

^^l^^^^l 

G.  Ft,  Suliy. 

^^^^^^^H 

7.  Boston. 

Bcirlhigtai]. 

^^^^^^^H 

'                            FLSiiUv. 

Geneva* 

^^^^^^^H  1 

Mt.Wasbington. 

N^w  Haven. 

v^^^^^l 

Philadelphia, 

Portland,  Me, 

^^^H 

6,  Biirliofitim. 

^^^1 

*X  (Milwaukee  f) 

(VkksburgUf) 

^^^1 

19.  St.  PaiiFfl  Island. 

^^^M 

IS.  Alpena. 

Brt-cken  ridge. 

i^^^H 

Manniett^. 

Milwaukee. 

^M 

19.  (Ft.  Benton  f) 

20.  (Ft.  Sully  f) 
2l.PAubina, 

.  St.  PaaUa  IsUtid. 

II^^H 

F^^B 

23.  St.  PauVa  Ifllantl. 

^^H 

24.VickBbiirgb, 

^^^M 

25.  Alpena. 

Milwnnkee, 

^^H 

2tiDttLiitb, 

SkPaurBLitaatr 

^^H' 

27.  St.  PauUa  Island. 

"^^H 

S3.Alpenrt. 

BreckeiiTidg«. 

^^^V 

;Mttrqi>ette, 

^^H 

^.  Ft.  Sullj, 

^^H 

Feb.     1.  Alpena. 

Brockenniig^?. 

^^^L 

Du  Liitb. 

Escauaba. 

^^^V 

Murqnetto, 

Milwaakee. 

^^^H 

9.  Alin?ija. 

Bofitoa. 

1  I^K  ^^^^^H 

UU  WasUiufitan. 

New  Haven. 

Escaaaba. 

F^^^^^^^^^^H 

20.  Bret^kpnrUige. 

Buffalo, 

H^^^^l 

l»*?ittbina. 

St^Panl's  Islatid. 

I  ^^^1 

2i.Alpt^im, 

Brockenridije. 

1  ^^^B 

Ksetiuaba. 

Ft.  Sully. 

^^^H 

Milwanktfe. 

New  Haven. 

i^^^^l 

Ht.  Pml 

I^^^^^H 

^,  AlpetJS. 

La  Crosse. 

I^^^^^H 

St.  PauVs  Inland. 

l^^^^^l 

23.  Alpena. 

Breckcmnd^re. 

IH^^^H 

La  Crosse. 

Milwaakee. 

'"^^^B 

24.  Ft.  BuJly. 

Pembina. 

^^H 

25.  K(iw  Haven. 

^^H 

26.  Bofltou, 

Bnriington, 

^^^1 

Jliir.     L  Boston, 

Burlinifton. 
Ft.SulV 

^^H 

2.  Dn  Lulh. 

^^H 

8t.  Fanl. 

^^H  ' 

3.  Alpena. 

Du  Lutb. 

i^^^^H 

6.  Portianii,  Me. 

il^^^l 

S,  Breckearidge, 

Grand  Haven. 

II^^^H 

1).  Alpena. 

Bnriington. 

I^^^^^H 

New  Haven. 

Omaha. 

l^^^^^l 

10.  Boaton. 

Burliagton. 

l^^^^^l 

IS-NewHayen. 

^^^^^^M 

16.  Alpena. 

Bnffalo. 

^^^^^^M 

18.  Ft,  Sail  V. 

St.  Paul's  Maad. 

^^^^^^B 

2r).(0maUaf) 

^^^^^^^1 

21.  Alpena, 

Dn  Lnth. 

^^^^^^^H 

Marquette. 

Milwaukee, 

y  Google 
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ir.  22.  Alpena. 
Ft.  Snlly. 
Pembina. 

23.  Alpena. 
(Omaba?) 

24.  Now  Ifaven. 

25.  La  Crosse. 

26.  Alpena. 
^27.  Alpena. 
'29.  Alpena. 

)r.      1.  Boston. 

(New  Haven?) 

2.  Pembina. 

3.  Geneva. 

4.  New  Haven. 

5.  Omaha. 
7.  Pembina. 

15.  Alpena. 

18.  (Breckenriilge?) 
La  Crosse. 

19.  Alpena. 
Ft.  Benton. 

20.  Alpena. 
Ft.  Benton. 
St.  Paul. 

21.  Alpena. 
Pembina.  / 

22.  St.  Paul. 

23.  Boston. 

24.  Bnffalo. 
'J5.  Alpena. 

Marquette. 
26.  Alpena. 
t!7.  Alpena. 

28.  Alpena. 

29.  Fort  Benton. 

30.  Alpena. 

Mt.  Washington. 
May     2.  Buffalo. 

7.  Mt.  Washington. 
13.  Alpena. 

15.  Alpena. 
Fort  Benton. 
Mt.  Washington. 
Washington. 

16.  Alpena. 
Pembina. 

17.  Alpena. 

18.  Alpena. 

19.  Mt.  Washington. 

21.  La  Crosse. 

22.  Geneva. 

23.  Buffalo. 
Rochester. 

25.  Eastport.     • 

26.  La  Crosse. 

27.  Alpena. 

28.  Alpena. 
La  Crosse. 
(Oswego?) 

29.  Alpena. 
Pembina. 

30.  (New  Haven  ?) 

31.  Alpena. 

June  1.  Alpena. 
Detroit, 
^lilwankec. 

70  w 


Breckenridge. 

Bnffalo. 

Du  Luth. 

Greneva. 

La  Crosse. 

Oswego. 
Wood^s  Hole. 

•Rochester. 

Washington. 

Boston. 

Buffalo. 

Marquette. 

Pembina. 

St.  Paul's  Island. 

Pembina. 

Marquette. 

Pembina. 

Escanaba. 

Marquette. 

Ft.  Sully. 

La  Crosse. 

(Breckenridge  ?) 

Ft.  Sully. 

Mt.  Washington. 

Portland,  Me. 

Rochester. 

Oswego. 

Rochester. 

New  Haven. 

Du  Luth. 

Escanaba. 

Ft.  Sully. 

Pembina. 

St.  Paul. 

Boston. 

Du  Luth. 

Escanaba. 

Ft.  Sully. 

St.  Paul. 

Boston. 

Du  Luth. 

Escanaba. 

La  Crosse. 

New  Haven. 

Pembina. 

Escanaba. 

La  Crosse. 

New  Haven. 

St.  Paul. 

Pembina. 

St.  PauVs  Island. 

New  Haven. 

Breckenridge. 

Fort  Sully. 

Geneva. 

Pembina. 

Rochester. 

Fort  Snlly. 

Marquette. 

Pembina. 

Fort  Benton. 

Marquette. 

St.  PauVs  Island. 

La  Crosse. 

Pembina. 

Marquette. 

Pembina. 

Du  Luth. 

Eastport. 

Marquette. 

Pembina. 

Washington. 

Boston. 

Capo  May. 

Davenport. 

Grand  Haven. 

La  Crosse. 

Marquette. 

New  Haven. 

Portland,  Me. 

Toledo. 

Yankton. 

Boston. 

Fort  Benton. 

Marquette. 

Eastport. 

(?  Rochester.) 

New  Haven. 

St.  Paul. 

La  Crosse. 

St.  Paul. 

Cleveland. 

Du  Luth. 

La  Crosse. 

Toledo. 

Buffalo. 

Cleveland. 

Geneva. 

Memphis. 

Milwaukee. 

New  Haven. 

Pembina. 

Toledo. 

Du  Luth. 

La  Crosse. 

Marquette. 

St.  Paul. 

Mt.    Washington,  Mt.    Washington,  Mt.    Washington, 

Station  1.  Station  2.  Station  3. 

Boston.  Buffalo.  Chicago. 

Erie.  Ft.  Sully.  (f  Galveston.) 

Mt.    Washington,  Mt.    Washington,  Mt.    Washington, 

Station  1.  Station  2.  St-itiou  n. 
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Jniie    1.  Mt.     WashiugtoD, 

New  Haven. 

New  London. 

Oswego. 

Station  4. 

Rochester. 

Toledo. 

Washington. 

2.  Ft.  Benton. 

(?  Galveston.) 

Mt.    Washington, 

Mt.    Washington 

Station  1. 

Station  2. 

Pembina. 

3.  (f  Galveston.) 

St.  Paul. 

4.  (t  Galveston.) 

5.  (f  Galveston.) 

6.  Galveston. 

* 

•     7.  Buffalo. 

Mt.    Washington, 
Station  2. 

*  12.  Alpena. 

Mt.    Washington, 
Station  3. 

New  Haven. 

13.  La  Crosse. 

Mt.    Washington, 

Mt.    Washington, 

St.  Paul. 

Station  1. 

Station  2. 

14.  Alpena. 

Escanaba. 

Ft.  Benton. 

Grand  Haven. 

Marqaettc. 

Mt.   Washington, 
Station  2. 

IS.DaLnth. 

La  Crosse. 

Marquette. 

Mt.    Washington 

Oswego. 

St.  Paul. 

Station  3. 

16.  Breckenridge. 

Du  Luth. 

Ft.  Sully. 

Marquette. 

Milwaukee. 

Mt.    Washington, 
Station  3. 

17.  Mt.     Washington, 

Mt.   Washington, 

Mt.    Washington, 

Station  1. 

Station  2. 

Station  3. 

18.  Alpena. 

Boston. 

Buffalo. 

Chicago. 

(Erie?) 

Ft.  Sully. 

Grand  Haven. 

La  Crosse. 

Milwaukee. 

Morgan  town. 
Washington. 

Rochester. 

St.  Paul. 

Toledo. 

19.  Mt.     Washington, 

Station  3, 

20.  Alpena. 

Du  Luth. 

Marquette. 

Mt.    Washingtoi 

Mt.     Washington, 

Washington. 

Station  2. 

Station  4. 

22.  Boston. 

Mt.    Washington, 

Mt.    Washington, 

Station  1. 

Station  2. 

23.  Burlington. 

Mt.    Washiugto/i, 

Mt.    Washington, 

Mt.   Washingtor 

Station  1. 

Station  2. 

Station  3. 

Pembina. 

Portland,  Me. 

24.  Boston. 

Mt.   Washington, 

Mt.    Washington, 

Mt.   Washingtor 

Station  1. 

Station  2. 

Station  3. 

New  Haven. 

Oswego. 

Portland,  Me. 

St.  Paul. 

25.  Breckenridge. 

Erie. 

Mt.    Washington, 

Mt.    Washingtoi 

Station  1. 

Station  2. 

Mt.     Washington, 

St.  Paul. 

Station  3. 

26.  Alpena. 

Baltimore. 

Boston. 

Buffalo. 

Buriington. 

Cape  May. 

Chicago. 
Grand  Haven. 

Cleveland. 

Detroit. 

Escanaba. 

La  Crosse. 

Marquette. 

Milwaukee. 

Morgantown. 

Mt.    Washingtor 
Station  1. 

Mt.  Washington, 

Mt.    Washington, 

Mt.    Washington, 

New  Haven. 

Station  2. 

Station  3. 

Station  4. 

New  London. 

Oswego. 

Pembina. 

Portland,  Me. 

Rochester. 
Yankt^on. 
27.  Alpena. 

St.  Paul. 

Washington. 

Wood's  Hole. 

Boston. 

DuLuth. 

Escanaba. 

Marquette. 

Milwaukee. 

Mt.    Washington, 
Station  2. 

New  Haven. 

New  York. 

St.  Paul. 

28.  Alpena. 

Mt.   Washington, 

Mt.    Washington, 

Pembina. 

Station  1. 

Station  2. 

29.  Boston. 

Breckenridge. 

Mt.    Washington, 

Omaha. 

Portland,  Me. 

Station  2. 

30.  Alpena. 

Rochester. 

July    1.  St.  Paul. 

2.  Buffalo. 

Erie. 

Marquette. 

4.  St.  Paul. 

7.  St.  Paul. 
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Aug 


9.  DuLuth. 

Erie. 

Mt.    Washington, 

St.  Paul. 

12.  Alpeua. 

Boston. 

Buffalo. 

Burlington. 

Cleveland. 

Detroit. 

Oswego. 

Rochester. 

13.  Alpena. 

14.  Alpena. 

Buffalo. 

Du  Luth. 

Marquette. 

Rochester. 

15.  Erie. 

Pembina. 

16.  Breckenridge. 

Buffalo. 

Davenport. 

La  Crosse. 

Milwaukee. 

Pembina. 

Rochester. 

17.  Alpena. 

18.  Buffalo. 

Grand  Haven. 

Pembina. 

19.  Pembina. 

20.  Alpena. 

Boston*. 

Breckenridge. 

Buffalo. 

Chicago. 

Cleveland. 

Davenport. 

Detroit. 

Du  Luth. 

Erie. 

Escanaba. 

Fargo. 

Ft.  Sully. 

Grand  Haven. 

La  Crosse. 

Marquette. 

Milwaukee. 

Omaha. 

Pembina. 

Portland,  Me. 

Rochester. 

St.  Paul. 

Toledo. 

Wood's  Hole. 

Yankton. 

21.  Alpena. 

Davenport. 

Marquette. 

Milwaukee. 

Portland,  Me. 

22.  Alpena. 

Milwaukee. 

Pembina. 

Portland,  Me. 

2.3.  Alpena. 

Buffalo. 

Marquette. 

25.  Alpena. 

26.  Alpena. 

Grand  Haven. 

28.  Pembina. 

29.  Alpena. 

Pembina. 

30.  Alpena. 

Boston. 

Breckenridge. 

Pembina. 

Washington. 

.    3.   St.  Paul. 

5.   Boston. 

Mt.  Washington. 

.    8.   Alpena. 

• 

12.   Alpena. 

Chicago. 

Dubuque. 

Milwaukee. 

16.   Alpena. 

Erie. 

Omaha. 

Oswego. 

17.  Alpena. 

Breckenridge. 

Du  Luth. 

Ft.  Sully. 

La  Crosse. 

Oswego. 

Rochester. 

19.   Rochester. 

20.  Alpena. 

21.  Dabuque. 

22.  Boston. 

Detroit. 

Dnluth. 

St.  Paul. 

23.   Breckenridge. 

Erie. 

Ft.  Sully. 

New  London. 

24.   Portland,  Me. 

Rochester. 

Breckenridge. 

DuLuth. 

Milwaukee. 

St.  Paul. 

25.  Alpena. 

Du  Luth. 

Erie. 

La  Crosse. 

26.  Alpena. 

DuLuth. 

Erie. 

Mt.  Washington. 

Rochester. 

St.  Paul. 

27.  Alpena. 

Breckenridge. 

Mt.  Washington. 

St.  Paul. 

28.   Marquette. 

29.   Alpena. 

Du  Luth. 

Note  :  From  May  31  to  June  30,  inclnsive,  the  four  RtatiouR  at  Mount  Washington  are  numbered 
Station  No.  1,  Station  No.  2„  Station  No.  3,  and  Station  No.  4 ;  the  summit  being  No.  1  and  the  base  No. 
4. 


Paphr  33. 


A. 

Lkgatiox  of  Austria-Hungary, 
Washington,  May  6, 1873. 

Mr.  Secretary  op  State  :  At  the  meeting  of  meteorologists  at  Leipsic,  a  series  of 
(questions  were  propounded  for  the  purpose  of  bringing  about  greater  uniformity  in  the 
meteorological  labors  of  various  countries,  and  greater  unanimity  in  the  development 
of  this  science,  the  influence  of  which  upon  the  interests  of  navigation  and  agriculture 
is  indisputable. 

As  a  means  of  attaining  this  end,  it  is  proposed  to  convene  a  congress  of  meteorolo- 
gists, similar  to  the  international  assemblies  which  have  met  from  time  to  time  for  the 
purpose  of  discussing  scientific  questions  of  international  interest.  It  has  been  agreed 
that  the  congress  shall  commence  it«  session  next  autumn,  at  the  city  of  Vienna ;  and 
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that  a  committee  shall  bo  appointed  to  take  charge  of  the  preparatory  labors,  said  com 
mittee  to  be  composed  of  the  following  gentlemen :  Dr.  H.  Wild,  Dr.  C.  Bruhus,  aud 
Dr.  C.  Jelinek. 

In  the  fulfillment  of  this  mission,  Director  Jelinek,  ou  behalf  of  the  committee,  has 
just  addressed  a  series  of  proposals  to  the  imperial  and  royal  minister  of  pablic  in- 
stmction,  asking  at  the  same  time,  with  a  view  to  giving  an  ofiQcial  character  to  the 
projected  congress,  that  these  governments,  which  have  hitherto  favored  the  develop- 
ment of  meteorologicfd  science,  may  be  invited  to  send  delegates,  selected  from  among 
the  heads  of  their  meteorological  institutes  and  the  directors  of  observations  having 
no  connection  with  the  State. 

In  consequence  of  this  request,  I  have  just  received  instructions  from  my  government, 
Mr.  Secretary  of  State,  to  send  you  ten  copies  of  the  report  of  the  discussions  which 
took  place  at  the  meeting  of  the  meteorologists  at  Leipsic,  and  to  invito,  in  its  name, 
the  Government  of  the  United  States  to  be  pleased  to  take  part  in  the  projected  con- 
gress, which  will  meet  on  the  1st  of  September,  at  Vienna,  and  which  will  remain  in 
session  for  not  more  than  fifteen  days. 

The  encouragement  which  the  Government  of  the  United  States  has  always  afforded 
to  the  science  in  question,  and  the  wonderful  results  which  have  been  obtained  by 
meteorological  observations  on  this  continent,  renders  its  participation  in  the  aforesaid 
congress  in  the  highest  degree  desirable.  I  therefore  entertain  the  hope  that  the 
Government  of  the  United  States  will  be  pleased,  in  the  interest  of  science  and  the 
general  welfai;e,  to  join,  by  its  representations  at  this  congress,  the  experience  of  its 
meteorological  institutes  to  the  observations  of  the  meteorologists  of  Europe,  that 
thus  the  sphere  of  knowledge  which  is  useful  to  mankind  may  be  extended. 

Be  pleased  to  accept,  Mr.  Secretary  of  State,  the  assurance  of  my  very  high  con- 
sideration. 

LEDERER. 

Hon.  Hamilton  Fish, 

Secretary  of  Slate j  Washington. 


B. 

War  Department, 
Washington  City,  AuguBt  15,  1873. 
Sir  :  Information  having  been  communicated  to  this  Department  by  the  Department 
of  State,  that  an  invitation  has  been  given  by  the  Austrian  government  to  the  United 
States  Government  to  take  part  in  a  congress  of  meterologists,  to  convene  at  Vienna 
on  the  1st  of  September  next,  and  the  designation  of  a  delegate  to  attend  that  congress 
having  been  committed  to  this  Department,  you  are  authorized  to  proceed  to  Vienna 
to  represent  the  United  States  Government  in  the  proposed  congress. 

You  will  inform  the  congress  of  the  deep  interest  with  which  this  Department  re- 
gards whatever  may  relate  to  the  advancement  of  systems  of  storm-warnings ;  and  of 
its  4esire  that  an  interchange  of  international  telegraphic  weather-reports  may  be  ex- 
tended as  widely  as  possible. 

Very  respectfully,  your  obedient  servant, 

WM.  W.  BELKNAP, 

Secretary  of  War. 
Gen.  Albert  J.  Myer, 

Chief  Signal-Officcry  U.  S.  A. 


C. 

MEMORANDUM. 

The  exchange  of  simultaneous  reports  between  Russia  and  the  United  States  wil  1 
commence  with  those  to  be  taken  on  January  1, 1874.  The  hour  of  observation  to  be 
7.35  a.  m.,  Washington  (local)  time.  The  reporU  will  be  exchanged  by  mail,  the  pack- 
ages to  be  mailed  on  the  15th  and  last  days  of  each  month.  The  reports  to  be  as 
nearly  as  possible  uniform  in  character  and  to  exhibit  at  least  pressure,  temperature, 
wind,  rain,  relative  humidity,  aud  clouds.  WfT  n 

Vienna,  Septctnher  IG. 
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MEMORANDUM. 

Tbo  exchange  of  simoltaueous  reports  between  Tarkey  and  the  United  States  will 
smmence  with  those  to  bo  taken  on  January  1, 1874.  The  honr  of  observation  to  bo 
35  a.  m.y  Washington  (local)  time.  The  reports  will  be  exchanged  by  mail.  The 
ackages  to  be  mailed  on  the  15th  and  last  days  of  each  month.  The  reports  to  bo  as 
early  as  possible  uniform  in  character  and  to  exhibit  at  least  pressure,  temperature, 
ind,  rain,  relative  humidity,  and  clouds. 

COUMBARY, 
Directeur  de  V Obsenaioire  imp^-ial  mit^oivlogiqne  de  Conatanihwplc. 
ViKXXA,  Sepiemhei'  16, 1873. 


P-U»ER  34. 

The  following  table  shows  the  percentage  of  verifications  of  probabilities  for  each 
[vision  or  subdivision  named  for  each  month,  the  monthly  percentage  of  all,  the  yearly 
3rcentage  of  each,  and  the  percentage  of  total  verification. 


Month. 


1872. 

Jtober 

Dvomber 

ocember 

1873. 

mnary 

jbniary 

arch 

prU 

ay 

ine 

»iy 

agnst 

iptembor 


parly  percentage  for 
eacQ  section 


^6 
I 
"Si 

a 


.79 
.79 
.SI 

.83 
.79 
.83 
.83 
.79 
.81 
.87 
.84 
.83 


.8150 


1 
3 


.81 
.79 
.83 

.83 

.80 
.79 
.80 
.79 
.84 
.82 
.79 
.85 


.8117+ 


.79 
.76 
.79 

.79 
.76 
.80 
.84 
.79 
.87 
.83 
.80 
.84 


e 

2 


.7992 


.80 
.76 

.78 

.74 

.80 
.78 
.79 
.75 
.80 
.83 
.74 
.79 


.7800 


.77 
.74 
.80 

.75 
.75 
.75 
.77 
.77 
.74 
.80 
.77 
.85 


.7716+ 


I 


.76 

.80 

.78 

.76 
.70 
.77 
.76 
.74 
.70 
.84 
.76 
.80 


.7642 


i 
I 


.77 
.70 
.76 

.76 
.72 
.70 

.78 
;72 


.79 
.74 


.76 
.74 
.75 

.76 
.76 
.74 
.74 
.73 
.75 
.78 
.75 
.77 


.7l40'  .7525   .7400 


.76 
.67 
.73 

.72 
.78 
.69 
.77 
.77 
.72 
.76 
.74 
.77 


«  « 


.7788 
.7500 
.  7812 

.7700 

.7622+ 

.7600 

.7830 

.7611 

.7787+ 

.8133+ 

.7700 

.8120 


9.3233+ 

-^12  =  .7769+ 
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